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for all types of filtration work enable 
us to guarantee the results. 
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every filter press we sell—we know our 
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your filtration problem. 
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“Executives Are 
Urged to Co-operate” 

ROMPT return of monthly oil refinery figures would 

materially improve the production reports issued by 
the Bureau of Mines. This fact is the occasion for 
the request made by that bureau recently from which 
the title of this editorial is quoted. The bureau well 
says that “there is need for prompt co-operation, in 
view of the great value of these data to the oil refiner,” 
for it is the industry itself which profits or loses acéord- 
ing as the results are complete and promptly available, 
or incomplete and late. 

Moreover, this is not an isolated case in which co- 
operation of industry with government investigations 
is important. At the present time the Bureau of the 
Census is making its biennial survey of the manufac- 
turing industries. The results of that survey will be 
of tremendous importance to business, particularly to 
each business from which statistics are gathered. Co- 
operation with the census is therefore very important 
to business itself. 

Reliable statistics are tools of great importance in 
planning production, distribution or sales. A knowl- 
edge of recent and current market prices is of no greater 
value to an industry than similar current data of pro- 
duction, distribution or stocks on hand. Where such 
figures are not already being gathered industry should 
set about having them made accessible promptly. And 
in the meantime those who are getting more or less 
belated returns now should see to it that the laggards 
in their industry speed up in order to permit quick, 
complete reports within those fields already covered 
either by government or association work. The value 
of the statistics is greatly enhanced by promptness, 
and the co-operation or lack of co-operation by the in- 
dustry itself will altogether determine this factor. 


The Strain 
Of War 

HYSICAL tests of army officers which have lately 

been in progress show “the most clear-cut evidence 
of physical deterioration” due to the “strain incident 
to the prosecution of the world war.” It is found that 
they suffer from “instability of the nervous system,” 
“an unnatural tendency to worry, fatiguability, low 
blood pressures and a lowered resistance to infectious 
disease,” and that they show a “tendency toward in- 
creased introspection and mental exaggeration” of all 
forms of worry and mild physical ills. Blood pres- 
sures are abnormally high in men over 45, and among 
younger officers of 25 to 30 it is abnormally low. 

What else should we expect? War is and always has 
been a debauch of anger. Active war experience is 
Teplete with shocks due to insomnia, muscular exertion, 
emotional excitation and physical injury. According to 


Dr. GEORGE W. CRILE of Cleveland, these cause histolog- 
ica! changes in the brain, the suprarenals and the 
liver, and while some of his conclusions’ as to the 
wounding of the brain by shock have been questioned 
by his colleagues, we know that, in the main, experi- 
ences of this sort do cause injury, and these medical 
examinations prove it. 

There has been a terrible let-down in reasonableness 
all over the world. Such instability of the nervous 
system, unnatural tendency to worry, chronic intro- 
spection and exaggeration of all sorts of ills do not 
apply to army officers alone. It is far more general. 
We have, all of us, been under great strain, and many 
of us are not over it yet. Some of us are permanently 
injured. 

War upsets the mental balance, injures the under- 
standing and the effectiveness of both victor and 
vanquished. History offers a leading example to which 
we have paid too little attention, because it was our 
own European forbears who did the damage. The 
Arabs maintained a wonderful civilization in Spain and 
Portugal. Their gardens were gardens of delight, and 
the remnants of their architecture indicate a cultiva- 
tion and development that was far beyond that of any 
part of Europe for many centuries. It is among them 
that we find the beginnings of science as distinguished 
from abstract philosophy. We know but little of GEBER 
—but in chemistry we begin with him. The Arabs 
were also physicians and astronomers, and they gave us 
our numbers. 

Then we good Europeans took up the white man’s 
burden, and we drove the Arabs out. We disagreed 
with them on certain points of what is sometimes called 
“revealed truth” and we routed them utterly. We got 
into the habit of fighting them and hating them. And 
we conquered their proud spirit. We killed all those 
wholesome doubts within them which are the very 
foundations of science and which lead to inquiry and 
thought. We drove them back to their own traditions 
—and they have been living on them ever since; intel- 

lectually living on nothing but traditions. We spoiled 
them for a thousand years. 

How much of their chemistry did we take from 
them? Nothing but the cheapest, easiest necromancy; 
the get-rich-quick foible of turning baser metals into 
gold. Why hadn’t we better taste or more discrimina- 
tion in our stealing? Because the wars had injured us 
white folks very much as they had injured the Arabs. 
For over half a millennium we were a low-lived lot. 

When ERASMus, with his great vision, saw the pos- 
sibilities of chemistry and induced PARACELSUs to study 
it, the stage was set for progress, but there was still 
so much war going on, with its pernicious sequel, 
that the result was far more quackery than honest 
research. Even old GLAUBER used to sell love-potions. 
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And it was not until the seventeenth century that 
ROBERT BOYLE made chemistry the profession of a 
gentleman. 

The big war has hurt everybody, victors and van- 
quished. We've all gone off in our competence, our 
understanding, our level-headedness. We're excitable, 
nervous, hysterical. Look at the United States Senate, 
the House of Representatives, at every parliament in 
existence! The members behave like wayward chil- 
dren. Honest debate has become almost a lost art. It 
is time to steady ourselves and to think straight. We 
have big jobs ahead of us and we are not ready for 
them. One of these big jobs is for us white folks to 
get along together, to understand one another, to stop 
yelling and to be decent as well as sensible. Army 
tests during the draft indicate that 40 per cent or more 
of the people of the United States do not develop 
mentally above the age of 10 or 12 years. Some of 
these children occupy high offices and they prove the 
fact every day. 


Be a Good Neighbor 

—It Pays 

HE man who has a job in a factory or plant located 

in a suburban section usually considers himself 
fortunate, for the surroundings are pleasant and com- 
fortable and working conditions in general much more 
agreeable than in congested locations in the heart of 
a city. The residents of such suburban districts, on 
the other hand, usually do not welcome factories for 
next door neighbors, and often with good reason. 
However, under modern conditions with up-to-date 
ideas of how to operate a plant, the objections to most 
types of factory are rapidly disappearing. One of the 
largest factors in this change is the approwed method 
of boiler and power plant operation which is now 
possible. 

No one likes to live next door to the proverbial boiler 
factory. The noise from such an establishment is, of 
course, quite objectionable. But it is no less objec- 
tionable to the housewife to live near a beautiful factory 
building artistically designed and surrounded by beau- 
tiful lawns if the power plant of the establishment 
belches forth black smoke and spots the clothes on Mon- 
day and soots up curtains and furnishings all the rest 
of the week. Proper boiler design and operation will 
eliminate this factor without difficulty. 

There is no reason, with modern equipment and mod- 
ern methods of firing, for making any objectionable 
quantities of smoke or dirt. Coal can be received and 
ashes removed without serious nuisance to surrounding 
buildings or residences. The smoke or gases from the 
stack can be made quite unobjectionable. In other 
words, there is no reason why the power plant of any 
commercial establishment should cause the institution 
as a whole to be an undesirable neighbor. 

If those who are planning and those who are oper- 
ating will bear these facts in mind they can contribute 
their part toward more satisfactory plant locations. 
And with more satisfactory plant location will come 
better satisfied operatives. Everyone from the presi- 
dent in his mahogany-furnished office to the stoker or 
ash handler will enjoy being in a neighborhood where 
a few lawns and a few trees are possible instead of 
only brick alleys and the congested backyards of the 
factory district. It will pay well for the power plant 
to make itself a good neighbor. 
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Are Technical 

Editors Timid? 

HE other day a manufacturer friend of ours told 

us that he did not think the editors of technical 
papers were courageous. When we asked him to be 
specific, he stated that, as a class, we were afraid to 
publish the facts about a new development unless it 
had been thoroughly tried and proved successful. As 
an example, he told of a new application of his com. 
pany’s product, which has been made at the request of 
a customer. This has been carefully worked out from 
an engineering standpoint and has been tried experi- 
mentally, but as yet has not been put to practical use. 
Our friend thought that under the circumstances we 
would not be willing to give the matter any editorial 
attention. 

This is indeed far from the facts. We wonder how 
such misconceptions arise and how far they spread. 
One of the prime functions of a technical paper is to 
present the news of its field. Naturally, nothing can 
be,published without sufficient examination to convince 
us that the principle involved is sound and that the 
source of our information is reliable. But when we can 
obtain news of a worth-while attempt to advance engi- 
neering practice, our first duty, provided the originator 
is willing, is to pass the information on to our readers, 
Often we are enjoined to secrecy. When publicity is 
earnestly sought it is too often for its advertising 
value. 

No, our friend is mistaken. When he is ready to give 
us permission to do so, if we find his new development 
of interest to our readers, we shall be willing and glad 
to bring it to their attention. 


Railroad Earnings 
And Service 


HE new practice of considering economic questions 

quantitatively may well be applied to the so-called 
railroad problem. It may be putting it rather strongly 
to say that the old-fashioned “political economy” rep- 
resented theory, while quantitative economics repre- 
sents facts, but the difference is of that character, at 
any rate. 

A report is now available for the full calendar year 
1921 as to the earnings of the railroads, the net rail- 
way operating income having been $614,810,531, while 
6 per cent on the tentative valuation (a trifle under 
19 billion dollars) would be $1,115,940,000, according 
to the computation of the Bureau of Railway Eco- 
nomics. Thus the rate actually earned was 3.31 per 
cent. In the first 2 months of the year there were 
deficits, earnings then increasing to a maximum of 5.01 
per cent for August, and dwindling thereafter to a rate 
of 3.44 per cent for December. 

In this question of where railroad rates should be 
fixed, therefore, there is an amount of money involved, 
to be paid by the public or to be saved by the public, 
of less than half a billion dollars a year. No one states 
any definite figure, hence it is necessary to guess the 
amount of money folks are talking about, using as 4 
basis the figures cited above. 

The National Bureau of Economic Research last year 
studied the income of the American people for the 
years 1909 to 1918 inclusive, and found the income 
1913, the last pre-war year, to have been about 3 
billion dollars, while for 1918 it was 61 billion, the 
increase being due chiefly to the advance in prices, for 
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the bureau concluded that the 1918 income reduced to 
1913 dollars would be about 39 billion. 

Merely the roughest sort of guesses are sufficient to 
reduce the present question to a quantitative basis. As 
such guesses we may take 40 billion as the present 
income and 50 billion as the income if business were 
“good,” as those who wish railroad rate reductions 
argue would be the case if the reductions were made. 
Taking the 50 billion, one finds that the outside amount 
at stake in the rate discussion is 1 per cent of the na- 
tional income. 

From the quantitative viewpoint, therefore, the ques- 
tion is whether an amount of money equal to 1 per cent 
of the national income can have much effect upon the 
conditions that produce the income. One is entitled to 
have doubts. It is argued, however, that high freight 
rates interfere with certain kinds of business, and it 
may properly be claimed that it is unfair to set the half 
billion dollars against the whole 50 billion. However, 
a scrutiny of ton-mileage freight movement and rail- 
road revenue in 1921 does not indicate that the heavy 
and low-priced commodities suffered more than the very 
valuable commodities, in which freight rates cut little 
figure. Some heavy commodities, like coal and iron ore, 
had a restricted movement in 1921, but it could scarcely 
be shown that a mere reduction in freight rates would 
have produced a normal movement. 

Further objection to the quantitative comparison may 
be made, that even if freight rates are not vital from 
the money standpoint, their remaining unliquidated 
has a bad psychological influence. That is another 
story, and there may be something in it, though scarcely 
a great deal. 

On the other side of this question is the matter of 
railroad service. Greatly increased business activity 
in the United States cannot be expected if the railroads 
cannot handle the accompanying movement, and there 
is impressive testimony that the railroads as now 
physically constituted cannot stand any great increase 
in load. 

From that angle the question is whether the people 
can spare something like 1 per cent of their income as 
insurance against a transportation breakdown in case 
business tries to become very active. 


How Things May Look 

In a Hundred Years 

E CHILDREN OF LIGHT of these days are 

not so very wise, after all! Let’s imagine our- 
selves living in 2022, and discussing in some library rich 
in contemporary documents the economic history of the 
first quarter of the twentieth century. One of our num- 
ber might pick up an advertising brochure of an impor- 
tant chemical manufacturing concern dated 1922. 

“Here’s an interesting note!” he might exclaim. “It 
is a chapter headed ‘Publicity Harmful,’ and the vapid 
excuse given is that if it were known that they were 
busy in the development of any product, before they 
were making enough to supply all who ask for it, some 
one customer might gain an advantage over another. 
As an actual reason it is so frail that it is funny, but 
it is of value as showing that they recognized the need 
of some sort of an excuse for their secrecy. 

“Secrecy was the bane of chemical industry in those 
days. The dye industry, for instance, was having a 
hard time to get started in the United Staves. Before 
the Great War Germany had practically a monopoly, and 
during the war there was pressing need to produce, 
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although the Americans were without intermediates, 
except aniline. You’d think, with a whole industry eat- 
ing its heart out for intermediates, for beta naphthol, 
H acid and a whole string of others, that they would 
have made common cause in research, wouldn’t you? 
But that wasn’t the way they did things in those days. 
The Sherman act threatened them with all the thunders 
of the law if they did not compete in selling. Any 
co-operation. was thought to be dangerous, whether it 
was or not. And this worked against public interest, 
because its effect was to discourage manufacturers from 
working together to reduce their costs. There was 
really nothing to hinder them except that it was con- 
trary to tradition. 

“Tradition ruled throughout most branches of chemi- 
cal industry. Everything was locked up tight in front 
with a constant but slow leakage going out of the back 
doors, while chemists were often actually forbidden to 
exchange ideas with other chemists. The veil of com- 
mercial tradition still covered nearly all kinds of manu- 
facture. Why, do you know there were some concerns 
that used to pay $50,000 a year for legal advice and 
$5,000 a year for scientific guidance in chemical indus- 
try!” The speaker would then probably have to prove 
that he was not joking. 

Another might refer to the farmers of the Middle 
West, who burned corn as fuel because they could not 
dispose of it, while millions were starving in Russia for 
lack of that very corn and many hundreds of steamships 
were laid up in idleness with plenty of coal available and 
seamen out of work. “That tragedy,” it might be re- 
marked, “was due to the fact that they were so tied up 
by system that they could not count anything but dol- 
lars. Not one man in ten thousand knew calculus or 
could integrate.” 

“Still another tragedy of those days,” one of the com- 
pany might say, “was the Lesser Antilles. Those jewels 
of the sea, the loveliest placés on the globe—that Lar- 
CADIO HEARN wrote about, for instance, in his classic 
‘Two Years in the French West Indies,’ where every- 
thing will grow, where nobody need starve, where the 
sea swarms with fish, where both summer and winter 
breezes are the balmiest that blow—were practically out 
of use. Sugar in the lowlands could not compete with 
Cuba and Porto Rico; coffee in the uplands could not 
compete with Brazil, and the trade in citrus fruits was 
held elsewhere. It was not a question of costs; it was 
a question of facilities and transportation and co-opera- 
tion and thought. All this time the natives were gradu- 
ally drifting back to the condition of savagery that 
reigned in Haiti and Santo Domingo. The most beau- 
tiful islands in the world were relegated to the rubbish 
heap. ” 

“What was the matter?” one might ask. 

“Well,” another might reply, “my theory is that the 
principal trouble of those days was a curious delusion 
in which men undertook to do business as though they 
were lawyers trying a case in court. Everybody strove 
to put his competitors into a hole—and nearly everybody 
succeeded. It was the lazy way, to succeed by a trick. 
They hadn’t learned the rule for industrial success: to 
aid the industry in which you are engaged by every 
possible means, to scorn secrecy as bad form and as the 
weapon of the incompetent, and then to have wit enough 
*a9 keep ahead of the game. Only a few men engaged in 
industry had seen this light in those days.” 

Then we should all agree that the ways of 1922 were 
pretty cernde. 
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Electrolytic Iron a Commercial Product 


To the Editor of Chemical & Metallurgical Engineering 

Sir :—Referring to the article appearing in your issue 
of Jan. 18, page 128, “Electrolytic Iron a Commercial 
Product.” This is extremely interesting, but I notice a 
statement at the bottom of column 2 of the article as 
follows: “For example, the circulation of the electrolyte, 
always maintaining it up to the desired standard of iron 
content This is the novelty introduced by 
Frederick A. Eustis and Charles P. Perin.” This I 
would point out is not novel. The utilizing of certain 
ores as raw material is, of course, beneficial and pre- 
sents no difficulty. The precipitation of the copper, if 
any, by the usual and well-known method can also be 
easily effected. 

The difficulty, of course, is not in any of these things, 
but principally in maintaining the electrolyte neutral on 
a large-scale plant and producing iron without the aid of 
trick methods free from hydrogen craters—every time. 
S. HUTCHINS. 


Davenham, Cheshire, England. 





An Outline of the Uses of Lime 

To the Editor of Chemical & Metallurgical Engineering 

Smr:—The article under the above caption in your 
issue of Feb. 15 is likely to give rise to false impressions 
in the paragraph on stucco. This would give the idea 
that lime was added purposely to sorel cement, whereas 
it is an absolutely undesirable impurity and usually 
results in the quick disintegration of the sorel cement 
containing it. 

This is recognized in the article by Messrs. Seaton, 
Hill and Stewart in your issue of Aug. 17, 1921, where 
they give the following tables: 


TAPLE I—EFFECT OF LIME CONTENT, AS DETERMINED BY 
ADDITION OF LIME 








No. Tensile Strength, Lb. per Sq.In. 

Lime added. 3.70% 2.69% 1.68% 0.67% 
Ge dbe ' 329 3604 486 826 
2 328 320 470 653 


TABLE Il—EFFECT OF ADDITION OF Ca(OH); TO 
CALCINED MAGNESITE 
1 part magnesite, 2 silex, 5 sand, by weight, 22 deg. B6. MgCly 
Tensile Strength 


Lb. per Sq.In. 
Per Cent Ca (OH): 7Days 30Days 
0 490 882 
1 397 562 
3 347 473 
6 150 247 
10 207 230 


and as noted in the same article was earlier discussed by 
Rourke. 

In percentages a little greater than those tested by 
Mr. Seaton—that is, from 5 to 10 per cent of active 
CaO—I have had entire test briquets disintegrate into 
pieces not one of which would be more than ? in. along 
the edge. In smaller percentages the test briquets would 
swell and twist without actual disintegration and would 
become moist and soft in damp weather, even after 
standing 6 months. 

Similar bad effects are caused by the use of excessive 
amounts of calcium chloride in the magnesium chloride 


Readers’ Views and Comments 


——— 


solution with which sorel cement is set, or by the pres- 
ence of large amounts of calcium chloride in the dry 
powder for water mix stucco. DONALD M. LIDDELL. 

New York City. 
To the Editor of Chemical & Metallurgical Engineering 

Sir :—Referring to the points brought out in Donald 
M. Liddell’s letter on the article “An Outline of the 
Uses of Lime,” I wish to state that the use for lime 
which we had in mind in connection with the manufac- 
ture of sorel cement was not the addition of lime to 
the cement but the use of a dolomitic lime as the base 
for the cement. This is a subject which has received 
a great deal of investigation in many places and was 
the subject of a paper read by J. B. Shaw at the spring 
meeting of the American Ceramic Society in 1921. The 
subject of this paper was “New Developments in Oxy- 
chloride Stucco and Flooring.” The process described 
consists of burning dolomitic lime at a temperature at 
which the calcium carbonate is not decomposed. The 
product is then treated with alkaline earth chloride 
solutions. 

I believe it is generally agreed that the addition of 
lime to sorel cement, as ordinarily made, is not 


advisable. M. E. HOLMES, 


Washington, D. C. Manager, Chemical Department, 
National Lime Association. 





Cost of Analyses in State Laboratory 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—The statement on page 521 of your March 15 
issue showing the cost of chemical analyses made by the 
State Department of Chemistry, Harrisburg, Pa., is 
truly a most interesting one. If we analyze this state- 
ment we find that 2,876 complete analyses of a variety 
of materials are handled at a cost of $13,689.76, which 
expense covers overhead, rent, light, ete. This is an 
average of 9 samples per day, and if we assume 5 deter- 
minations per day at a total cost of approximately 90 
cents per determination, as compared with a charge of 
$4 per determination made by the commercial chemist. 

In view of the fact that it is our earnest endeavor to 
produce dependable analyses by well-trained and well- 
paid chemists, at the lowest possible price to our cus- 
tomers, we are at a loss to understand why we (the com- 
mercial chemists as a class) are compelled to charge 
four times the price for the same class of work as J. W. 
Kellogg, inferring that he is applying the same labor and 
overhead expenses which the commercial analysts must 
bear. If possible, we should like to pass on to our 
clients in the form of lower prices benefits of any 
information as to reducing expenses. At the same time 
it must be understood that we are not eleemosynary 
institutions and that a small profit at least must be 
allowed us. 

We surely hope that more detailed statement as to 
the activities of the Pennsylvania State Department of 
Chemistry would not prove as disappointing to us as 
the reported profits covering the operations of the Emer- 
gency Fleet Corporation. 

NEw YORK TESTING LABORATORIES, 

New York City. L. R. SEIDELL. 
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A New Point of View masters in chemistry, why did you engage the men to 


To the Editor of Chemical & Metallurgical Engineering 

Sim:—Having just read the Dec. 14, 1921, issue of 
your journal, I am very much astonished at the tone of 
the article headed “Haber, Nernst and the Amenities of 
Life.” This article is in fact an insult against the 
eminent men who are members of the Svenska 
Akademien, an institution whose position above the 
hatred between nations which resulted from the war 
absolutely cannot be questioned. If the Svenska 
Akademien has seen fit to grant the Nobel prize to the 
great inventers Haber and Nernst, you can be assured 
that this has been done, not because their inventions 
have been used partly in chemical warfare, but because 
these inventions have served and will further serve man- 
kind in the work for progress. 

Your journal is remarkable for its often repeated 
hateful articles against Germany. When Germany was 
forced into the great war by aggressive Russia, I can- 
not understand why the Germans should not have the 
right to fight! But the Germans were far ahead of 
you in applied chemistry in all its branches, and that is 
possibly the cause for your campaign against them at 
all suitable and unsuitable times. I remember that some 
months ago you published an article against Germany, 
because that country made an attempt to apprehend the 
three chemical engineers (and only partly succeeded in 
it) who had been bought for money by the Americans to 
steal the secrets about some dye products of value to you 
and to cross over the sea with these papers or samples. 
I am sure, for myself, that it had been better for you 
not to mention that dirty affair at all. If you are such 


betray their country and their firm? 

Domnarfvet, Sweden. HAROLD ALMQVIST. 

It should be needless to add that our comment was 
in no sense intended as “an insult against the eminent 
gentlemen who are members of the Svenska Akademien.” 
Our correspondent offers a novel and hitherto unpub- 
lished explanation of the cause of the late war. Evi- 
dently much depends upon the point of view.—EDIToR. 





The Composition of Pine Oil 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—In connection with the discussion between L. 
F. Hawley and C. M. Sherwood regarding the composi- 
tion of pine oil, the accompanying chart may be of 
interest. This chart has been compiled from a study of 
the literature, including Schimmel & Co.’s semi-annual 
reports and the Forest Service bulletins, as well as the 
chemical periodicals. In this chart we have listed all 
the compounds we could find reported as found in oils 
obtained by steaming pine wood. 

A consideration of the structural formulas of these 
compounds suggests that the terpineol might be derived 
from the dipentene by addition of water, and that the 
dipentene was an intermediate step between the alpha- 
pinene and the terpineol. Similarly the nopinene might 
conceivably rearrange to gamma-terpinene and the addi- 
tion of water to the latter give rise to the cineol. 

We should be very glad to have your readers’ criti- 
cisms of this chart, as we feel that the subject is worth 
considerable study and discussion. 


JOSEPH H. WALLACE & Co. 
By R. H. Stevens, 







































































Stamford, Conn. Chemist. 
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Italian Chemical Industries 
FROM OUR SPECIAL CORRESPONDENT 


GENOA, Italy, March 8, 1922. 


URING the last 5 weeks the different branches 

of the Italian chemical industry have been af- 
fected by the following economic factors: (1) The con- 
tinued scarcity of electric power, which has been only 
in part compensated by the use of oil and gas engines 
and steam motive equipment. (2) The continued rise 
in the value of the Italian lira, which has caused con- 
siderable loss among the different producers and mer- 
chants, especially those who are dependent upon foreign 
raw materials. (3) The rise in the price of coal. 
(4) The diminishing demand for chemical products, 
due to financial difficulties and the smaller purchasing 
power of the consumers. And (5) the imminent 
danger of a strike in the principal chemical factories. 
Most of the works in the tartaric acid, citric acid, dye 
and heavy chemical industries have refused to continue 
the present wage scales, such as were arranged during 
last November. The strike will not be general, however, 
since the owners of the india rubber factories, the 
fertilizer works and the match plants have decided to 
continue their present policies as regards wages. 


SULPHUR INDUSTRY 


During February there was a continuation of the 
campaign for a reorganization of the sulphur-mining 
industry in Sicily. It is hoped that the purchase of 
new mechanical equipment will serve to relieve the 
difficulty caused by the very crude methods of mining, 
as well as the lack of adequate transportation facilities. 
Some improvement in the industry has been noted since 
the organization of the Anglo-Sicilian Co.; however, 
this company took possession of only one-third of the 
sulphur mines in Sicily, and in the remaining two- 
thirds conditions remain practically unchanged. In 
1916 the sulphur industry employed 11,732 workers 
and the output reached 1,672,571 tons of sulphur. In 
1917, using practically the same equipment and employ- 
ing 11,688 miners, production decreased considerably. 
Recently the prices for the different sulphur products 
have fallen to new low levels due primarily to the small 
demand and to the large stock which had been accu- 
mulated by the producers. 


TARTARIC ACID INDUSTRY 


During the month the Italian Chamber of Deputies 
discussed the advisability of increasing the export taxes 
on raw materials, in order to raise the price of tartaric 
acid to that of the various foreign manufacturers. This 
arrangement would, of course, benefit the few Italian 
producers of tartaric acid and cream of tartar. How- 
ever, the proposition was seriously opposed by the ex- 
porters of raw tartar and by the wine producers, and 
it is searcely believed that any increase in the export 
duty will be effected. 


SUGAR INDUSTRY 


The Italian sugar industry normally employs about 
5,000 operatives in its thirty-eight sugar works. Dur- 
ing the season in which the beets are harvested, which 
usually lasts from 60 to 80 days, 15,000 additional 
peasants are employed. The capital invested at present 
amounts to about 374,000,000 lire, and the annual 
production of sugar, when all the plants are operating 
at full capacity, is about 300,000 tons. During the past 
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year, however, only about 205,000 tons was produced, 
notwithstanding the fact that the country consumed 
250,000 tons. The reason for this is that only 74,000 
hectares was cultivated for beets during the past year. 
There are nine sugar refineries in Italy, two of which 
are independent, while the others are controlled by the 
beet growers. Although at present there is a manu- 
facturing tax of 2,161.50 lire per ton, and also a duty 
of 360 lire gold, it is possible to import foreign sugar 
at a price approximately equal to that of the product 
manufactured in Italy. It has recently been stated 
that a number of sugar works will be compelled to 
remain closed, if the government does not make some 
change in the present customs treatment of sugar. 


PETROLEUM INDUSTRY 


The dearth of water power has stimulated the search 
for petroleum in the different parts of the Italian 
Kingdom. It is reported that new deposits have been 
discovered in the Emilia region and that large resources 
were disclosed at San Giovanni Incarico, at Pico, in 
the Liri Valley. It is further stated that considerable 
resources are known to exist on the isle of Sicily. 


FERTILIZERS 


The rise in the value of the Italian lira and the small 
demand on the part of consumers have resulted in con- 
siderably lower prices for fertilizers. The season is 
already well advanced, and the stocks, especially those 
of nitrate of soda, are quite large and further cargoes 
are expected to arrive. For this reason additional 
reduction in the price of fertilizers is already foreseen. 
Sulphate of ammonia continues in good demand and 
it is stated that it is practically impossible to fill all of 
the orders. Germany continued to prohibit the exporta- 
tion of sulphate of ammonia and all that could be secured 
came from either the United States or England. Am- 
monium nitrate could have been sold to good advantage, 
but very little was offered. The situation in regard 
to superphosphates remains unchanged. Imports of 
rock phosphate during last October reached 42,537 tons, 
as compared with 23,865 tons during the same month 
of the preceding year. During November the imports 
were only 21,834 tons, as against 25,983 tons in Novem- 


ber, 1920. : 


METAL IMPORTS 


The Italian imports of metals during September 
reached 832 tons, during October 644 tons, and during 
November 5,434 tons. These, however, are consider- 
ably less than the imports in the corresponding months 
of 1920, when 11,512 tons was reported for September, 
3,399 tons for October and 7,320 tens for November. 





Swiss Demand for Copper Sulphate 


Considerable quantities of blue vitriol are required in 
Switzerland for the spraying of the vines. Imports 
fluctuate between one and three million kilograms 4 
year. In 1919 Great Britain supplied Switzerland with 
copper vitriol valued at 1,000,000 francs, or two-thirds 
of the total supply, but in 1920-21 Germany was the 
chief supplier. At the present time copper vitriol is 4 
state monopoly in Switzerland. Free imports, howeve', 
would make the vitriol about 2,000 franes cheaper per 
truck, so that the abolition of the monopoly is de- 
manded. It is probable that the monopoly will be abo'- 
ished very soon. 
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COPPER MINE AT CHUQUICAMATA, CHILE 








Minerals, Earths and Clays of Latin America—I 





The First of a Series of Three Articles Describing the Mineral Resources of Latin America and 
Analyzing the Economic Factors on Which Their Development Is Dependent— 
Chilean Nitrates, Tin, Copper, Iron, Gold and Silver Are Discussed* 


By OTTO WILSON 


Former Chief, Latin-American Division, Department of Commerce 





of Latin America have been associated with the 

production of mineral wealth. It was partly in 
search of precious metals that Columbus and his suc- 
cessors set sail, and after such metals were found a con- 
tinuous stream of them flowed across the Atlantic for 
300 years. Their production meant slavery and death 
for great numbers of Indians, but at the same time it 
furnished the chief impetus to the settling of the terri- 
tories south of the Rio Grande. Gold and silver are 
still mined to the extent of many millions of dollars an- 
nually, and silver, because of the Mexican output, con- 
tinues to be one of the leading Latin-American minerals. 
But both are now recovered to a very considerable ex- 
tent as byproducts in the mining of other metals, and in 
the last 30 or 40 years other minerals have passed them 
in total value of output. 

The World War was particularly effective in stimulat- 
ing the production of the so-called base metals, and the 
high prices during the war and immediately thereafter 
acted as an “open sesame” not only to many abandoned 
workings but also to entirely new sources of supply. 
The more recent fall of prices in turn relegated most of 
these new workings again to the wilderness, but they 
may be considered as an important part of the world’s 


-_ 


‘ROM the earliest years of exploration the countries 


*The photographs for this series of articles were furnished by 
the Pan-American Union, Washington, D. C. For ore analyses, 
many figures of production and other detailed information the 
Writer is indebted to “Mineral Deposits of South America,” by 
Miller and Singewald, and to “Political and Commercial Geog- 
raphy,” edited by J. E. Spurr. Both volumes are published by 
the McGraw-Hill Book Co., Inc. 


known reserve, to be drafted into service again when- 
ever a special need arises or whenever the demand shall 
be sufficient to meet the costs of mining and transporta- 
tion. These costs, so far as great areas are concerned, 
are prohibitive in normal times and will probably con- 
tinue so largely because the mountainous mineral coun- 
try is still so sparsely settled. 


DEARTH OF TRANSPORTATION FACILITIES 


Of the three great mineral regions into which Latin 
America may be roughly divided—(1) Mexico and Cen- 
tral America, (2) the Andean and neighboring high- 
lands, and (3) the rich Brazilian field centering in 
Minas Geraes—only the first can be said to be even 
fairly well provided with railways. Furthermore this is 
true only of parts of Mexico and is not at all true of 
Central America. The second region, extending along 
the entire western coast of South America, possesses 
the advantage of being near the seaboard, but this is 
partly offset in Colombia, Ecuador, Peru and Bolivia 
by the fact that the mines are found in the highest 
mountain country in either of the Americas, sometimes 
10,000 to 15,000 ft. above the sea. This plateau region 
has been penetrated by only a few railways—viz., one 
leading up from Guayaquil to Quito in Ecuador, two or 
three others in Peru, and finally the two in northern 
Chile which furnish an outlet to Bolivia. Many of the 
rich Chilean mines lie in or near the lower coast ranges, 
and they are the most accessible of all South American 
mines, but even here the desert nature of the country 
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and the lack of harbors have made their exploitation un- 
usually difficult. The central section of the third region, 
the Brazilian State of Minas Geraes, is tapped by a 
single railway, whose grades and equipment are such 
that it can take care of only limited amounts of heavy 
ore. Throughout all of Latin America the great handi- 
cap, aside from a lack of railroads, is an almost universal 
absence of roads and highways. Mining machinery and 
supplies can be taken in and ore brought out only at 
great expense except in the few localities reached by 
the railways. Inadequate transportation thus prevents 
the working of many high-grade deposits, and as with 
other lines of South and Central American development, 
the exploitation of the mineral’ wealth must await the 
railway and modern means of transportation. 

In point of total value the chief minerals which Latin 
America contributes to the world’s markets are Chilean 
nitrates, copper, petroleum, silver and tin. The present 
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review is interested not so much in these well-known 
products as in the minerals which have not yet been 
widely exploited, although some account of the present 
situation with respect to those named will be in order 
except in the case of petroleum, which will be covered in 
a later article. 


THE CHILEAN NITRATE INDUSTRY 


Of all the varied products of the earth which Latin 
America yields, the one which constitutes the greatest 
source of wealth is in many respects the most curious. 
The nitrates of Chile form the only large deposit of such 
material in the world. They are invaluable both in peace 
and in war, furnishing a necessary constituent of fer- 
tilizers for peace-time agriculture and an equally essen- 
tial constituent of explosives. In Chile this tremendous 


source of national wealth lies near the surface of the 
ground as a stratum of a barren, treeless and almost 
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FIGS. 1 TO 7—TRANSPORTATION DIFFICULTIES IN CENTRAL AND SOUTH AMERICA 


Fig. 1—Carting tin ore to the railwa 


in Bolivia. Fig. 2— 
Copper ores arriving at railway station, 


orocoro, Bolivia. Figs. 


Transporting coal from Colombian mines. 


3 to 5—New construction of Amag& Railroad in Colombia. Fig. 
6é—Lliamas bringing copper ores to the mills in Peru. Fig. ‘— 





















FIG. 8—OPEN COPPER ORE WORKINGS AT 
COROCORO, BOLIVIA 


rainless desert, extending for about 500 miles over 
the northern end of the country. The layer of nitrate 
varies from a few inches in thickness up to 12 ft., the 
average being perhaps 2 ft. It is loosened by blasting, 
and is prepared for shipment at local officinas or fac- 
tories, of which there are about 175. Extraction usually 
takes about 20 to 24 hours, and the amount of nitrate 
actually recovered has in the past been only about 70 
per cent, although more economical processes are now 
being introduced. The cost of producing and shipping 
a ton of nitrate in normal times, when the price runs 
about $44 at a North Sea port, has been estimated as 
follows: Production cost, $13.10; export duty, $11.92; 
transportation, $4.17; commercial expense and profit, 
$14.88. Exporting has been going on for a hundred 
years and has now reached a level of 3,000,000 tons a 
year, valued at a round $150,000,000. The life of the 
fields depends partly on how low a grade of nitrate may 
be worked, but estimates of 200 years are held to be 
conservative. 

At the beginning of the war in Europe the Chilean 
nitrate industry was stagnant, and scarcely recovered 
during the succeeding year. But the war demand for 
nitrates for explosives and the clearing of the seas of 
German raiders brought the industry back to its former 
prosperity, and in 1918 exports, standing at 3,289,325 
tons, were above normal. Since then the history of the 
industry has been one of ups and downs. In 1919 
there was another heavy slump, followed by a great 
gain in 1920, but again by a severe depression in 1921. 
The supplies in Europe are controlled by an organization 
known as the Pool, and the Chilean exportation is almost 
wholly in the hands of a producers’ association. On 
Oct. 27, 1921, an agreement between these organiza- 
tions was reached by which prices are fixed until July, 
1922, and this is expected to stimulate exports and re- 
lieve the depression. Early in March, however, it was 
reported that conditions in Chile during the first 2 
months of the year were still quiet, awaiting an im- 
provement in the movement of nitrates. Exports in 
1921 were 1,100,000 metric tons, as compared with 
2,750,000 metric tons in 1920. 


CoPpPER MINING AND ITs LATENT POSSIBILITIES 


This same region of northern Chile is the site of an- 
other mining industry which in value of output may in 
a few years surpass even the nitrate fields. Many years 
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ago Chile led the world in copper production. She 
dropped back, but in the last 5 or 6 years she has ad- 
vanced again to a position second only to the United 
States. Her enormous reserves make it pussible that 
she will yet pass this country and again become the 
leading source of the world’s copper. American capital 
amounting to tens of millions of dollars is being invested 
in development works, mostly by three companies, the 
Chile Copper Co., the Braden Copper Co. and the Andes 
Copper Co. The first-named has at Chuquicamata 
the largest known copper deposit in the world, its posi- 
tive and probable ore, with the percentage of copper, 
being as follows at the beginning of 1921: 


Short Tons Per Cent 


Oxidized ore ................ 329,306,106 1.91 
EPR FREE oe 151,000,000 2.98 
PT fs cnéceerseeeeee 210,000,000 1.84 


In the latter part of 1921 the monthly production was 
about 4,000,000 lb. of copper, about half the 1918 average. 

Throughout northern Chile there are hundreds of 
small mines, many of them containing ores of high 
copper percentage. Some have been slightly worked and 
abandoned because of the heavy cost of transportation, 
and there appears to be a good opportunity for develop- 
ing these mines if sufficient capital can be invested to 
meet this difficulty. The ore is mainly sulphide and 
oxidized ore, with some native copper. Other Latin- 
Ameritan countries producing copper are Mexico, Peru, 
Bolivia, Venezuela, Argentina and Cuba. Mexico has 
copper in nearly every state, but the output has been 
kept at a minimum by the disturbed state of the coun- 








FIG. 9—SILVER MINES AT ORURO, BOLIVIA 
These mines have been producers since the days of the Spanish 
Conquest. 


try. The biggest present mines are in Sonora and 
Lower California. The copper production of Mexico 
in reeent years has been as follows: 1917, 50,986 
metric tons; 1918, 70,223 metric tons; 1919, 56,172 met- 
ric tons; 1920, 46,057 metric tons. 

In Peru two companies, both of which are now under 
American control, have for many years been mining 
copper in the high Andes and apparently have rich 
reserves for future working. The larger of these com- 
panies, the Cerro de Pasco Copper Corporation, had a 
monthly production of copper of 63,128,000 Ib. in 1920, 
as compared with 58,124,000 lb. in 1919, 81,906,000 lb. 
in 1918, and 72,675,000 lb. in 1917. Bolivia has only one 
copper-producing section, at Coro Coro, in the central 
part of the country and at an altitude of 12,000 ft., where 
a French company mines and concentrates normally 
about 4,000 tons a year. In recent years, however, ex- 
portation has been much above the average, copper ore 
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—ORURO, BOLIVIA, SEEN FROM THE MINES 
ABOVE THE CITY 


to the amount of 23,000 tons, valued at over $2,000,000, 
being exported in 1919. Venezuela has many copper de- 
posits in the northern mountains, but the mining prop- 
erty of Aroa, worked intermittently for centuries and 
now owned by an English company, is the only one that 
has been extensively developed. The ore mined for a 
long while has been sulphide. 

In recent years a few other copper mines have been 
opened, but production has been small. The copper 
reserves of Cuba are said to be small, but the island 
has recently been shipping $4,000,000 to $5,000,000 
worth of ore and concentrates to the United States an- 
nually. These are the products of two mines, one near 
Santiago and the other in Pinar del Rio. The island 
of. Haiti and at least one Central American country, 
Nicaragua, have undeveloped copper deposits. Argen- 
tina ships a few hundred tons of blister copper each 
year from an English-owned mine and smelter in the 
western Andean region, in which are several important 
copper-bearing localities. The ore is found in veins 
and much of it contains high percentages of gold and 
silver. Uruguay has active copper mines and undevel- 
oped deposits. 


GOLD AND SILVER OF DECLINING IMPORTANCE 
BECAUSE OF HIGH COosTs 


Gold and silver were of course the lodestones that 
attracted Europeans for centuries, but gold is now of 
secondary importance and silver keeps its position only 
because of the Mexican output. This, however, is not 
because the deposits are worked out, but because the 
costs of mining and transportation are too high as com- 
pared with corresponding costs in other parts of the 
world. Gold is found in nearly every Latin-American 
country, but its leading producer is Mexico, where it is 
obtained to a large extent as a byproduct in the mining 
of copper, silver, lead and zinc. Production amounts to 
about $12,000,000 worth yearly, the figures for recent 
years being as follows: 1917, 23,542 kilos; 1918, 
25,313 kilos; 1919, 23,586 kilos; 1920, 23,370 kilos. 

South America now furnishes only about 2.5 per 
cent of the world’s gold supply, the chief producer being 
Colombia, with $4,000,000 to $6,000,000 a year. Colom- 
bia is followed by Brazil, whose $3,000,000 annual output 
is supplied largely by two English-owned mines, both of 
which have been worked for about a century. One of 
these long ranked as the deepest mine in the world. Peru, 
Chile, Bolivia and the Guianas each produce from $200,- 
000 to over $1,250,000 worth of gold a year. The Cen- 


tral American countries contribute about $3,000,000, so 
that the gold mines of South and Central America to- 
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gether may be said to produce about $15,000,000 to 
$18,000,000 a year. 

The recent troubled times in Mexico have served to 
cut her normal production of silver in half. Formerly 
she turned out 70,060,000 to 80,000,000 oz. a year, one- 
third of the world’s total, but in 1915 she dropped to 
40,000,000 oz. and has gone lower since. In the last 3 
or 4 years there has been a considerable gain, as the 
following figures of production show: 1917, 42,019,000 
oz.; 1918, 62,517,000 oz.; 1919, 65,904,000 oz.; 1920 
(preliminary), 63,600,000 oz. Bolivia, the great silver 
center of colonial times, still produces some silver, but 
is far surpassed by Peru with about 10,000,000 oz. a 
year. In both countries most of the metal is obtained 
as a byproduct, in the former of tin and in the latter 
of copper. Chile has had some very rich silver mines 
and in her whole history has produced over $300,000,000 
worth of the metal, but the annual output is now less 
than $500,000. Colombia has been mining silver for 
centuries and Central America adds over 2,500,000 oz. 
a year to the world’s total. 


TIN IN BOLIVIA 


Tin in Latin America is a one-country product, Bolivia 
being second only to the Federated Malay States in 
world production. From 21,000 to 28,000 tons (tin con- 
tent) is the annual output, the ore being concentrated to 
about 60 or 65 per cent for exportation.’ There is a 
little local smelting. The value of the tin exports 
reached $50,000,000 in 1918. Mexico has some stream 
tin, and produced 9 metric tons in 1917, 13.5 tons in 1918 
and 1.5 tons in 1919, but none in 1920. It is recently 
reported that several tons of high-grade tin ore have 
been discovered near Sao Paulo, Brazil, but there are 
no details concerning it. 

These are the most valuable of Latin America’s min- 
erals as far as past and present production goes. But 
the list of substances of secondary commercial import- 
ance which this section of the earth holds in reserve 
includes nearly all the minerals known to commerce, 
and among them are one or two which promise to take 
a place of foremost importance to the civilized world. 


A STEEL INDUSTRY LACKING ONLY COAL 


In that valuable group of minerals around which the 
iron and steel industry centers, Latin-American coun- 


1A trade report issued by the English company J. Blum gives 
the 1921 shipments of Bolivian tin from the west coast ports as 
17.698 tons “fine,” in 60 per cent concentrates. 











FIG. 11—GOLD MINING ALONG THE RIO 
CHUQUIAGUILL#O IN BOLIVIA 
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tries are particularly rich. Yet in endowing them with 
this wealth Nature seems to have been in a rarely ca- 
pricious mood. She has supplied immense stores of 
high-grade iron, and has thrown in the alloy metals, man- 
ganese, chromium, nickel, tungsten, vanadium, molyb- 
denum, cobalt, titanium, zirconium, most of them in 
plentiful measure. But the one material which in the 
great steel-producing countries has been considered in- 
dispensable—namely, a good supply of coking coal— 
Nature has withheld entirely or has hidden away in 
mountainous regions so difficult of access as to remove 
the possibility of using the small deposits for iron smelt- 
ing or steel making. There are coal deposits in southern 
Brazil which can be used for industrial purposes when 
mixed with imported coal, Chile has extensive beds of 
coal, and Venezuela has deposits of unknown extent, but 
this is nearly all lignite and is too soft and friable for 
coking. Colombia, it is estimated, has billions of tons 
of coal, some of which is hard coal, and Peru is said to 
have several million tons of anthracite; but in the case 
of the former country the difficulties of transportation 
are such that the deposits can serve only local uses, and 
in Peru the cost of mining and hauling is so great that 
that country imports much more than it produces. Only 
in Mexico can domestic supplies of both coal and iron 
be utilized to establish an iron industry, a good begin- 
ning of which has already been made. 

The great iron fields of South America, in Brazil and 
Chile, may some day serve as a basis for a -big steel 
industry, but if so it will probably be through the use 
of imported coke, brought back perhaps in the vessels 
that carry iron ore to foreign countries, or through the 
utilization of the water power which each of these coun- 
tries has in abundance. In Chile the only serious at- 
tempt to establish a steel plant, using wood from the 
southern forests for fuel and carbon, ended in financial 
loss. In Brazil several attempts have been made, with 
the cordial support of the government, to establish 
plants for the production of steel with the aid of elec- 
tricity derived from hydro-electric installations, but the 
cost has been found to be high. The latest enterprise 
of this character is one promoted by Brazilian interests, 
who are now erecting at Ribeirao Preto, in the State of 
Sao Paulo, two pig-iron furnaces, with a daily capacity 
of 60 tons, two bessemer converters, an electric refining 













FIG, 12—BAGGING TIN ORE FOR SHIPMENT, 


POTOSI BOLIVIA 
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furnace and two bar mills. The company expects to be 
producing steel by September. If this venture should 
prove continuously successful it would open the way to 
the building of other mills both for satisfying local de- 
mands and for exporting.’ 

The iron countries of Latin America are Brazil, Cuba, 
Chile, Mexico and Venezuela, with deposits of apparently 
little economic importance in Argentina, Uruguay, Peru 
and Colombia. Brazil is the most important of all, and 
its fields may develop into the leading producing fields 
of the world, as geologists recognize the main deposits 
as constituting the world’s greatest known iron reserve. 
The country is indeed a reservoir of iron, as ore has 
been reported from practically every state; but the sec- 
tion that holds the great deposits is a region about 100 
miles square lying in the State of Minas Geraes about 


FIG. 13.—-OUTCROPPING BEDS OF IRON ORE, MINAS 
GERAES, BRAZIL 


300 miles north of Rio de Janeiro. Estimates of the 
amount of ore in these deposits have ranged as high as 
12,000,000,000 tons, but a more conservative estimate 
by E. C. Harder, of the United States Geological Survey, 
who has made a careful study of the region, is that there 
are 410,000,000 tons of bessemer ores with over 68 per 
cent iron and less than 0.02 per cent phosphorus, and 
about 3,000,000,000 tons of non-bessemer ore with over 
50 per cent iron and 0.05 to 0.3 per cent phosphorus. 
This is for the main field alone and does not include 
many other deposits in Minas Geraes and other states 
which are known to be extensive, not to mention the 
possibilities of unexplored territory from which iron has 
been reported. 

The ores of central Minas Geraes are hematites, and 
are contained in what is known as the Itabira iron for- 
mation, the material of which is a mixture largely of fine 
quartz sand and iron oxide. This material, “itabirite,” 
is itself almost an iron ore, as it contains over 30 per 
cent iron. The best ores are a hard massive specular 
hematite which is found mostly in hills and which can 
be mined to the extent of millions of tons with almost 
no waste. (See Fig. 13.) Analyses by Harder show 
69.65 per cent iron, 0.0125 per cent phosphorus and 0.24 
per cent silica. The soft ore contains somewhat less 
iron and more silica. Between the hills and on their 


24 good résumé of the various enterprises projected for ‘he 
establishment of an iron and steel industry in Brazil will be fou1d 
in a pamphiet just issued by the U. 8S. Department of Commerce 
as Trade Information Bulletin 6, “The Brazilian Iron and Stee! 
Industry.” 
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lower slopes is often found a layer of lower grade ore 
known as “canga,” commonly less than 10 ft. thick and 
containing in the better grades 50 to 60 per cent iron 
and 0.1 to 0.3 per cent phosphorus, of which it is esti- 
mated there are about 2,000,000,000 tons. 

This region is served at present by only one railway, 
which runs to Rio de Janeiro and is equipped to handle 
only limited amounts of ore. The logical port for this 
field is Victoria, and its development will probably be 
slow until it is connected by railway with that city. This 
can be effected by the construction of a branch to an 
existing line, the Victoria-Minas Railway, and a contract 
for the construction of this branch, and also another 
branch from the same line to the port of Santa Cruz, 
was signed in 1920 by officials of the government and 
by the Itabira lron Ore Co., Ltd., which controls large 
ore deposits. The iron properties are owned by a con- 
siderable number of companies, mostly Brazilian, Amer- 
ican and English. Hematite ores are found also in 
western Minas Geraes, in Bahia, in Goyaz and near the 
inland river port of Corumba, in the far interior. Mag- 
netite ores are also found, the best known deposits being 
in the State of Sao Paulo and containing, according to 
analysis, 64 to 71.3 per cent iron and 0.031 to 0.041 per 
cent phosphorus. 


CHILEAN AND CUBAN IRON ORES 


The only iron ores which the continent has supplied 
to external commerce to any great extent have come 
from Chile, where the Bethlehem Steel Co. has con- 
structed extensive works, including a harbor blasted 
out of the solid rock. The Tofo deposits, which that 
company is working, comprise an estimated 100,000,000 
tons of ore, mostly hematite, which analyzes 67.5 per 
cent iron, 0.2 per cent manganese, 0.011 to 0.05 per cent 
phosphorus, 0.01 per cent sulphur, 2.5 per cent silica 
and 0.8 per cent titanic oxide. It is said that when all 
improvements are completed the company will be able 
to ship in the neighborhood of 1,000,000 tons of ore a 
year. Chile has many other scattered deposits of both 
magnetite and hematite. 

Cuba ranks as one of the great iron countries of the 
world, with deposits estimated at 3,000,000,000 tons of 
brown hematite on the north coast and minor deposits 
of several million tons of magnetite and hematite on the 
south coast. The former ore as mined is soft and wet, 
and it runs, when dry, about 46 per cent iron, 0.01 per 
cent phosphorus, and 1.7 per cent chromium. The 
Bethlehem Steel Co. is the principal owner. The iron 
deposits of Mexico are scattered over several states. 
The country manufactures pig iron, the largest plant, 
located at Durango, producing 50,000 to 100,000 tons 
yearly. Venezuela has several deposits of iron, but only 
one has been worked. This is the Imataca deposit, near 
the Orinoco River, about 75 miles from its mouth. The 
ore is a mixed magnetite and hematite and analyzes 
about 66 per cent iron, 0.031 per cent phosphorus, 0.045 
per cent sulphur and 0.139 per cent titanium. Argentina 
smelts a small amount of iron ore yearly and Paraguay 
is reported to have abundant ore, including magnetite, 
hematite and limonite, and running as high as 50 per 
cent iron. There is a plant at Ibicuy for working the 
ore. 

Part II, which discusses Latin-American resources of 
manganese, chromium, tungsten, vanadium, molyb- 
denum, cobalt, titanium and zirconium, will appear in a 
subsequent issue. 
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Coke Production Statistics for 1921 


The first convincing demonstration that the byproduct 
branch of the coking industry could maintain itself in 
a period of industrial depression more strongly than 
the beehive branch was made in 1921. 

In 1921 the output of byproduct coke was almost 
20,000,000 tons and that of beehive coke was about 
5,500,000 tons, figures that show a striking contrast 
to those for 1920, when the output of byproduct coke 











TABLE I-—ESTIMATED MONTHLY PRODUCTION OF BEEHIVE AND 
BYPRODUCT COKE AND OF PIG IRON IN THE 
UNITED STATES IN 1921 





Beehive Coke Byproduct Coke Pig lron 
Month (Net Tons) (Net Tons) (Gross Tons) 
Monthly average 1920...... ; 1,708,000 2,569,000 3,077,000 
January, 1921 1,137,000 2,278,000 2,416,000 
February 865,000 1,888,000 1,937,000 
March. . 575,000 1,772,000 1,596,000 
April 328,000 1,519,000 1,193,000 
May..... 300,000 1,590,000 1,221,000 
June. 232,000 1,408,000 1,065,000 
July 180,000 1,297,000 865,000 
A 248,000 1,383,000 954,000 
tember 289,000 1,423,000 986,000 
October 416,000 1,734,000 1,247,000 
November 477,000 1,766,000 1,415,000 
December 514,000 1,860,000 1,649,000 
5,561,000 16,544,000 


Total, 1921... 








was more than 30,000,000 tons and that of beehive coke 
was more than 20,000,000 tons. The output of beehive 
coke in 1921 was less than that in any other year since 
1885. The output of byproduct coke in 1921 also showed 
a marked decline from that of 1920, but despite the 
extraordinary slump in business, which greatly lowered 








TABLE II—SHOWS THE BYPRODUCT OVENS IN USE AT BEGINNING 
AND END OF 1921 AND UNDER CONSTRUCTION 


JAN. 1, 1922, BY TYPES 
Under 
In Existence In Existence Construction 
Type Jan. 1, 1921 Jan. 1, 1922 Jan. 1, 1922 
Koppers....... 6,036 6,303 85 
Semet-Solvay . - 2,415 2,463 ¥ 
United-Otto 1,513 1,413 
Rothberg... .. ' 282 282 
Wilputte... 206 206 
Cambria-Belgian. . 250 310 
Gas machinery. . 33 33 
Klénne... , 42 42 
Roberts. . 104 104 
Piette...... Rg 
Total.. ; 10,881 11,164 85 








the output of byproduct coke, it was greater in 1921 
than in any preceding year except 1917, 1918, 1919 
and 1920. 

Table I shows the production, by months, of each 
type of coke, and the output of pig iron.’ The fluctu- 
ations in the output of coke evidently followed closely 
the fluctuations in the output of pig iron. 





CAPACITY OF BYPRODUCT OVENS 


The annual production of byproduct ovens in oper- 
ation on Jan. 1, 1922, would be 44,275,000 net tons of 
coke if the ovens continued in operation without inter- 
ruption 365 days in the year. As the average yield 
of coke for the industry amounts to 69.9 per cent of 
the coal used, this output represents a coal-carbonizing 
capacity of 63,340,000 net tons a year. However, oper- 
ation at full capacity is impossible, even in periods of 
good demand for coke, and the figures for operation at 
85 or 90 per cent of full capacity really represent 4 
normal maximum for any considerable period. In other 
words, the byproduct coke ovens operable Jan. 1, 1922. 
can treat only about 55,000,000 net tons of coal a year. 





‘Figures on pig iron for 1920 from American Iron and Stee! 
Institute ; those for 1921 from Iron Age. 
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Legal Notes 


By WELLINGTON GUSTIN 


Delivery f.o.b. Construed 

In an action by the Partola Manufacturing Co. 
against the General Chemical Co., brought to recover 
damages for a breach of contract in the refusal to 
deliver blue vitriol, a judgment on trial was rendered 
favorable to the defendant, but this was reversed and 
a new trial granted. The sale in suit was made through 
a broker for the General Chemical Co., selling agent 
for Nichols Copper Co., to the Partola Mfg. Co., 
consisting of 150 tons Nichols Triangle brand 98-99 
per cent, large crystals, blue vitriol, standard quality. 
A broker’s memorandum was afterward amplified by 
written contracts. Goods were for consumption and not 
for resale. Plaintiff’s factory was situated at 207 East 
Tenth St., and the delivery demanded by it upon Nov. 
10, 1917, was for delivery at that place, or, if that were 
not practical, to any downtown New York pier. The 
brokers were the selling agents for the defendant, which 
had its factory in Long Island City, which is within 
Greater New York City. 

The first question presented was the effect of a pro- 
vision in the contract that delivery was to be in barrels 
“carload lots f.o.b. New York.” Since the seller’s works 
were at Long Island City, within Greater New York, 
and as the goods were sold for consumption by the 
plaintiff, whose factory was in Manhattan, this provi- 
sion for delivery f.o.b. New York is ambiguous. 

Some of the experts as to custom testified that the 
effect of this provision in such a contract has no 
significance. However, the court says an f.o.b. contract 
is recognized as placing the cost of transportation upon 
the buyer, and, while Long Island City is in Greater 
New York, a fair interpretation of this contract calls 
for a transportation of the goods to Manhattan at cost 
of the buyer. 

The contract of sale required the buyer to give ship- 
ping instructions as to carrier and transportation, and 
as to whether the goods should be transported by truck 
or by water. Plaintiff failed to ask for deliveries in 
October and when it demanded deliveries on Nov. 10, 
the defendant replied that as October had passed it was 
not obliged to make deliveries upon the November de- 
mand. However, in view of the ambiguity of delivery, 
the court said delivery either to plaintiff buyer’s fac- 
tery or to some dock in New York City was not suffi- 
ciently specific. 




















FAILURE TO ORDER DELIVERY OF INSTALLMENTS 


On the question of failure to order delivery of one or 
more installments under a contract providing for deliv- 
ery by installment, section 126 of the personal property 
laws provides: “It depends in each case on the terms 
of the contract and the circumstances of the case 
whether the breach of contract is so material as to 
justify the injured party in refusing to proceed further 
and suing for damages for breach of the entire contract, 
or whether the breach is severable, giving rise to a claim 
for compensation, but not a right to treat the whole 
contract as broken.” 

The court said, assuming that there was unreasonable 
delny in sending shipping instructions and making de- 
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mand for the installments which might be due in 
October, there is nothing in the case to show that such 
a failure on the part of the plaintiff was sufficiently 
material to authorize the defendant to renounce entirely 
its obligations under the contract. The court points out 
that it was only when the price of the product had 
risen somewhat and the execution of the contract would 
have been unprofitable to the defendant that it refused 
to perform, and then placed its refusal upon an entirely 
inadequate ground. In the written contract it is pro- 
vided: “Each month’s shipment to be treated as a sep- 
arate and independent contract, but if buyer fails to 
fulfill terms of order, purchase or payment under this 
or other contracts, seller may defer further shipments 
until such default is made good, and may at its option 
treat such default as final refusal to accept further 
shipments hereunder.” Refusal was not based on any 
such provision, so judgment was reversed and new trial 
granted. 


No Recovery for Damage to Soda Lakes by 
Government Project 


Suits involving Little Soda Lake and Big Soda Lake, 
located in Churchill County, Nevada, have been decided 
by the United States Supreme Court favorably to the 
federal government. Actions to recover $35,000 and 
$170,000 by the John Horstmann Co. and the Natron 
Soda Co., respectively, against the United States were 
begun in the Court of Claims. From judgments dis- 
missing the actions the claimants appealed to the 
Supreme Court, which has affirmed the judgments. 

Little Soda Lake and surrounding land were owned by 
the Horstmann Co., while Big Soda Lake was owned by 
the Natron Soda Co. and each was manufacturing soda 
from the waters of the respective lakes in 1906. This 
controversy turns upon the condition of the lakes at that 
time and their condition after an irrigation project was 
instituted by the government, called the Truckee Carson 
project. 

The lakes are situated in an area known as the Carson 
Sink Valley, and in 1906 were dry bodies and the source 
of soda supply to the soda companies involved. 


LEVEL OF LAKES RISE, COMPANIES’ PROPERTY DESTROYED 


From prior to 1867 to 1906 the level of the lakes had 
not varied more than 2 ft. In 1906 the United States 
Reclamation Service, acting under the authority of acts 
of Congress, constructed the Truckee Carson project, 
consisting of dams, canals and other structures whereby 
through the usual means large quantities of surface 
waters theretofore confined to the watershed of the 
Truckee River were in 1906 and thereafter each year 
transported to the watershed of the Carson River and 
distributed to various lands in the Carson River Valley, 
such that the volume of the water in the lakes has con- 
tinually increased, and the level of the lakes has risen 
about 19 vertical feet up to 1916, in consequence of 
which the value of the companies’ properties has been 
destroyed. 

The government contended there was the absence of 
any causal connection between its works and the injury 
to the properties of the soda companies. The companies 
fought the governmental contention and deductions, and 
opposed to them the difference in conditions before and 
after the execution of the canal project, and their 
reasoning seems to have the support of the methods that 
the world employs in the investigation of its phenomena 
and instances, says the court. However, assuming that 
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there was causal connection between the work of the 
government and the rise of waters in the lakes and the 
consequent destruction of the soda properties, the court 
held that it did not follow that the government was 
under obligation to pay therefor, as for the taking of 
the properties. : 


APPROPRIATION OF PROPERTY IMPLIES CONTRACT TO PAY 


It was contended that the appropriation of property 
by the government implies a contract to pay its value; 
and it was further declared that there need not be a 
physical taking, an absolute conversion of the property 
to the use of the public, but that if by public works the 
value of the property of an individual is substantially 
destroyed its value is taken within the scope of the Fifth 
Amendment. 

The court says while this is a general rule, still there 
are exceptions. To bind the government there must be 
implication of contract to pay, but the circumstances 
may rebut that implication. That is, what is done may 
be in the exercise of a right and the consequences only 
incidental, incurring no liability. 


THIS CASE OUTSIDE THE GENERAL RULE 


It further announced that it would border on the 
extreme to say that the government intended a taking 
by that which no human knowledge could even predict. 
It was found that there is obscurity in the movement of 
percolating waters, and that there was no evidence to 
remove it in the present case, and necessarily there 
could not have been foresight of their destination nor 
purpose on the government’s part to appropriate the 
properties. Any other conclusion would deter from use- 
ful enterprises on account of a dread of incurring un- 
foreseen and immeasurable liability. This comment is of 
especial pertinence. 


Mississippi Anti-Gin Act Upheld by 
Supreme Court 


In a suit testing the constitutionality of an act of the 
Legislature of Mississippi called the “anti-gin act” the 
Supreme Court of the United States has upheld that law 
and affirmed judgment against the Crescent Cotton Oil 
Co. This act prohibits corporations from owning or 
operating any cotton gin, when such corporation is 
interested in the manufacture of cottonseed oil or cotton- 
seed meal. A proviso permits cottonseed oil companies 
to operate gins of a prescribed capacity, but only in the 
city or town where their oil plants are located. A 
penalty is provided for violation of the act, but corpora- 
tions are permitted to operate their gins for a reason- 
able time until they may be sold. 

The Crescent company, organized under the Tennessee 
laws, owned and operated a cottonseed oil mill at 
Memphis, Tenn., and two cotton gins in Mississippi. It 
disregarded the anti-gin act, and the Supreme Court of 
Mississippi affirmed a judgment against it, declaring its 
right to do intrastate or local business in Mississippi 
forfeited, and perpetually enjoining it from operating 
cotton gins in the state, as well as ordering it to dispose 
of its gins operated within the state within 90 days. A 
penalty was also imposed. 

The case was argued before the U. S. Supreme Court 
upon the assumption that the anti-gin act was enacted 
in aid of the anti-trust laws of the state, under the con- 
viction on the part of the Legislature that it was the 
practice of corporations operating oil mills and cotton 
gins to depress the price of ginning regardless of cost, 





CHEMICAL AND METALLURGICAL ENGINEERING 








Vol. 26, No. 14 


until local competition was suppressed or brought to 
terms, and then to charge excessive prices for ginning 
and to pay unfairly low prices for seed. 


COMPANY CLAIMED UNCONSTITUTIONALITY 


The company relied upon the unconstitutionality of the 
act, which it asserted upon two grounds—namely, first, 
that as to the company it imposes a direct and sub- 
stantial, and therefore unconstitutional, burden upon an 
instrumentality of interstate commerce, and second, that 
the act, being applicable to corporations and not to 
individuals owning and operating cotton gins, it denies 
to the company the equal protection of the laws. 

The basis of the first contention was the claim that 
it had become impracticable for the oil company to 
carry on its oil-manufacturing business successfully 
when purchasing its cotton seed supply from other 
ginners or from brokers, that for this reason the com- 
pany acquired its two cotton gins in Mississippi and 
nine in other states to obtain the advantages of pur- 
chasing seed direct from the growers of cotton, and 
that all the cotton seed which it had purchased in con- 
nection with gins was shipped in interstate commerce 
to its oil mill at Memphis, the gins being in effect 
“feeders” to its oil mill, and therefore essential means 
and instrumentality of interstate commerce. 


MANUFACTURE IS Not COMMERCE 


But the Supreme Court says manufacture is not com- 
merce, and though an article, when in the process of 
manufacture, is intended for export to another state, 
this circumstance does not render it an article of inter- 
state commerce. 

It is only when the ginning of cotton is completed, 
and the seed, if sold for shipment out of the state, has 
been committed to a carrier for interstate transport, 
that it passes from the regulatory power of the state 
into interstate commerce and under the federal laws and 
power. 

Again, it is said that since manufacturing operations 
are not commerce, cotton gins are not instrumentalities 
of interstate commerce; and the anti-gin act, prohibit- 
ing the ownership or operation of any cotton gin by any 
corporation interested in the manufacture of cottonseed 
oil or meal, does not impose a direct burden on interstate 
commerce in violation of the United States Constitution, 
though the corporation operating again ships all the 
cotton seed purchased in connection with its gins in 
interstate commerce. Further, the court says, the act 
does not deny the equal protection of the laws to foreign 
corporations owning cotton gins in Mississippi, because 
applying only to corporations, since, where a foreign 
corporation has no federal right to do business in a 
state, and no contract right is involved, and there is no 
employment by the federal government, the state may 
impose conditions in its discretion on the right of such 
corporation to do business, even to the extent of exclud- 
ing it altogether, and in such case the inherent differ- 
ence between corporations and natural persons sustains 
restrictions applicable to corporations alone. 

Again, any reasonable classification, not arbitrary, 
adopted by a state in the exercise of police power wil 
be sustained against an attack based upon the equal pro- 
tection clause of the Fourteenth Amendment, and the 
anti-gin act, forbidding operation of cotton gins by cor- 
porations manufacturing oil or meal, does not make 4 
classification so without reasonable basis as to be arbi- 
trary, because applying only to corporations. 
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The Manufacture of Electrolytic Iron 





General Data for a Commercial Plant Manufacturing Pure Iron for Electrical Purposes—Effect 
of Composition, Temperature and Circulation of the Electrolyte Upon the 
Physical Properties of the Deposited Metal 


By G. F. MCMAHON 





LECTROLYTIC IRON deposited from _ the 
} ammonium sulphate-chloride-ferrous sulphate bath 

after treatment by special processes is suitable 
as a substitute for certain grades of sheet iron and iron 
wire in various types of electrical equipment. Up to 
within the last few years its use on a commercial scale 
made slow progress, its high cost delaying investigation 
and manufacture perhaps more than anything else. 

There is a process in Grenoble,’ France, now in com- 
mercial use manufacturing boiler tubes from a ferrous 
chloride electrolyte. The Eustis process,’ a chloride 
process, promises to become commercial in this country. 
It is the purpose of these to produce a more or less 
ductile deposit by exercising special control of the elec- 
trolyte temperature and current densities used. It is 
the purpose of the process to be described to produce a 
brittle deposit, also by special means, that can be pul- 
verized. The first two processes referred to in this 
paragraph differ from the third in purpose as well as in 
technical detail. 

Electrolytic iron was first made in about 1860 by 
Bietz’ for the purpose of making a few magnetic tests. 
Shortly after that more tests were made by numerous 
other scientists. Boettger* probably was the first man 
to make any commercial use of the material. He 
deposited iron from a ferrous ammonium sulphate solu- 
tion for the purpose of facing printer’s type. 

C. F. Burgess and Taylor’ tested electrolytic iron for 
its magnetic properties after being deposited and cut 
into rings. They found the material hard and brittle. 
Dr. Burgess and Carl Hambeuchen’ produced about 
1,000 lb., for experimental purposes only, about the 
year 1904 by using an aqueous solution of ammonium 
sulphate and ferrous sulphate as the electrolyte. Pre- 
vious to these investigations Stotelow’ in 1873 tested 
electrolytic iron for its magnetic properties after being 
deposited. He used a ring of soft electrolytic iron with 


two coils wound around it and obtained important re- ~ 


sults on the permeability of such material. 

A very good bibliography on these earlier investiga- 
tions is compiled by T. Yensen,* who has done note- 
worthy work on melting and alloying in vacuo, together 
with subsequent testing of the metals. 

If a chemical analysis were made of the electrolyte 
used by O. P. Watts and M. H. Li’ in 1914 in their exper- 


“Electrolytic Lron a Commercial Product,” by Bradley Stough- 
ton, CHEM. & MET. ENG., Jan. 18, 1922, vol. 26, p. 128. 


°C. HA Perin and D. Belcher, Mining and Metallurgy, Decem- 
ber, 1921. 


*Bietz, Phil. Mag., vol. 20, p. 458 (1860). 
*“Electrodeposition,” by Alexander Watt, 1886. 


_*Burgess and Taylor, Trans. Am. Inst. Electrical Engineers, vol. 
25, p. 459 (1906). 


*Burgess and Hambeuchen, Trans., Am. Electrochem. Soc., vol. 
(1904). 


7Stotelow, Phil. Mag., vol. 45, p. 40 (1873). 


*Yensen, Bull. Univ. of Illinois, vol. 11, No. 28. Vol. 12, No. 
-%. Vol 18, No. 12. 


*Watts and Li, Trans., Am. Electrochemical Soc., vol. 25 (1914). 


iments on the “Effect of Addition Agents in Electro- 
depositing Iron,” it would be-found to be nearly the 
same as that used in the operation of a large plant, 
although different chemicals are used to start. 
Ammonium chloride may be used in place of ferrous 
chloride to obtain the desired chlorine content. What- 
ever the electrolyte lacks in ammonia may be made up 
by adding the correct proportion of ammonium sul- 
phate; the iron content is obtained by using the correct 
amount of ferrous sulphate (copperas). Ammonium 
chloride is more desirable te use than ferrous chloride, 
which is sometimes hard to obtain in large quantities. 
Ammonium chloride had been used previous to 1886 
and is mentioned by Alexander Watt in his book on 
Electrodeposition published in that year. He mentions 
that Gore had used that material successfully together 
with ferrous sulphate. I have found this to hold true 
in the operation of small baths, but in large volumes the 
ammonium concentration must be increased. 


GENERAL LAYOUT 


In design, an electrolytic iron refining unit can be 
laid out on the same general principles as a copper, zinc 
or lead refinery—that is, the tanks are connected elec- 
trically in series-parallel and are approximately of the 
same size. Wooden tanks, inside dimensions of 3 ft. 
wide, 10 ft. long and 4 ft. deep, are built and assembled 
together on piers well above the basement floor. No 
lining is necessary. 

The electrolyte is generally neutral or very slightly 
acid or alkaline in reaction. Lead piping gives the best 
service and withstands corrosion better than wrought 
iron, cast iron or bronze, although any of the latter may 
be used for some time before showing appreciable signs 
of wear. 

The writer has found it necessary to filter the elec.’ 
trolyte continuously in order to keep the impurities 
ata minimum. Electrolyte flows through each tank at 
the rate of approximately 3 gal. per minute. The over- 
flow is collected in a launder and carried to a pump 
tank, where it is mixed with Filter-Cel and pumped by 
a special type bronze centrifugal pump through a clam- 
shell Sweatland filter press. 

It is advisable to have more than one filter press in 
operation to permit cleaning of the filter leaves period- 
ically without delaying filtration. The use of diatoma- 
ceous earths promotes the formation of a porous cake 
on the filter leaves. Experimentally it has been found 
almost impossible to filter any great length of time 
unless such material is used, on account of the slimy 
nature of the solids which tend to fill up the pores of the 
filter cloth. 

From the filter press the clear electrolyte flows to the 
head tank, whence it flows by gravity into the elec- 
trolytic tanks and again to the pump tank, the flow 
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FIG. 1—SCHEMATIC LAYOUT OF ELECTROLYTIC IRON 
PLANT. CAPACITY 40 TONS PER MONTH 


being a complete cycle. Provision is also made for the 
collection of anode slimes during clean-up periods and 
for their filtration. A traveling crane should be used, 
with capacity of 4 tons, for lifting sixteen electrodes at 
one time from a tank. Current is supplied by a 120-kw. 
d.c. generator, 3,300 amperes at approximately 36 volts. 
Pickling and hot water tanks are also installed, with the 
necessary steam and water lines. Fig. 1 illustrates the 
layout of tanks. 
ANODES 
Where a good grade of electrolytic iron is to be manu- 
factured, the anode must be as pure as possible. For 
ordinary purposes bessemer or open-hearth steels can 
be used. Anodes generally used have the following 
approximate chemical analysis: 


Per Cent Per Cent 
St ennerssectasbed 0.60 Manganese ........ 0.30-0.50 
Phosphorus ............ Cen CEE. Sidi codindeee des 0.10 
PEEL. asn’e a> eum 0.050 nbi 0.23 


Anodes are cast to size, 3 ft. 8 in. x 3 ft. 5 in. x 2 in. 
thick, overall dimensions. The main body of the anode 
is 2 ft. 4 in. x 3 ft. 3 in. x 2 in. thick. The lugs are 
approximately 1 in. in thickness. 

Sixteen anodes are generally used per tank on a 
spacing of approximately 74 in. center to center. More 
anodes and cathodes can be used on closer spacing, but 
the current efficiency and quality of deposit are 
adversely affected. . 

CATHODES 

The cathode starting sheets are made from cold-rolled 
steel ws in. thick x 2 ft. 6 in. x 3 ft. 8 in., riveted to 
solid hard-drawn copper bars, 4 in. x 1 in. x 41 in. long. 
In order to prevent the deposited iron from falling off 
the sheet steel blanks, which sometimes occurs, I found 
it advisable to drill several j-in. holes in the plate about 
6 in. apart near the solution line. During deposition 
the metal nearly fills up these holes and binds the deposit 
to the blank sheet. 

Fifteen cathodes are used per tank. The sheet steel 
cathode blanks before being used for deposition of the 
iron are pickled in dilute sulphuric acid, washed in hot 
water and coated with a light grade of mineral oil, pref- 
erably kerosene. Cathodes receive a 12- to 13-day 
deposit of iron and at the end of that time are removed, 
washed well in hot water and dried in an air blast. 
The iron deposit is then stripped, and is nearly ? in. 
thick. It has the following approximate chemical 
analysis: 


Per Cent Per Cent 
TT « ain ooo theben 0.014 Manganese ............ 0.029 
Phosphorus ........ ff RR 0.003 


PPA ETL OE 0.028 
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It is an interesting fact that small tanks, containing 
5 gal. or less, do not easily permit the formation of 
“trees” on the cathodes. The fact that treeing took 
place at an unprecedented rate during the early opera- 
tion of a large unit caused the author a great deal of 
worry. After making slight changes in the electrolyte 
this undesirable condition was almost eliminated. It 
was found that the addition of only a trace of glue to 
the electrolyte rounded off the edges and sharp points, 
reducing the amount of treeing. 


ELECTROLYTE 


The electrolyte used is composed of ammonium and 
ferrous salts dissolved in water. It has the following 
approximate chemical analysis: 


. Prt 60 grams per liter 
Chlorine ....... 25 grams per liter 
Ammonia ...... 25 grams per liter 


The successful deposition of iron depends almost 
entirely upon the care used in maintaining this elec- 
trolyte. 

While at first perhaps slightly acid in reaction, the 
electrolyte later becomes alkaline, and additions of sul- 
phuric or hydrochloric acids in calculated amounts 
become necessary. Otherwise the deposit becomes full 
of suspended dark green ferrous hydrate. An elec- 
trolyte slightly acid in reaction produces a brittle, curly 
and mirror-like plate, although other conditions to be 
discussed later sometimes produce a similar result. 
If the electrolyte is neutral or very slightly alkaline, an 
excellent matte gray deposit is obtained which is not 
quite so brittle and is more adherent. The latter is the 
plate desired. 

When cold the electrolyte is a poor conductor of elec- 
tric current. It is advisable to warm the solution to 
about 45 deg. C. before turning on the current. An 
open steam jet is used. After the electrolyte becomes 
warm no further external heating is necessary. During 
summer months the temperature will rise somewhat 
above 45 deg. C. and unless good ventilation is resorted 
to the heat and humidity are oppressive to the workmen. 

There is practically no loss, other than carrying-out 
losses, of ammonia, chlorine or iron during electrolysis. 
The iron, on the contrary, increases in concentration 
due to the addition of acids. Acid consumption is not 
high and does not add much to the cost of operation. 


POWER 


A current density of between 12 and 15 amp. per 
sq.ft. of immersed cathode area produces satisfactory 
results. The actual yield of deposited iron at the above 
current density is approximately 90 per cent of the 
theoretical amount calculated according to Faraday’s 
law; 3,300 amp. is used per tank at approximately 1.3 
volts. The average output per kilowatt hour is approx- 
imately 1.5 lb. of refined iron. 


EXPERIMENTAL DATA 

Unless otherwise stated, all experimental results 
noted in Table I were obtained at a current density of 
approximately 12 amp. per sq.ft. of immersed cathode 
area with the electrolyte at approximately room tem- 
perature, 25 to 30 deg. C. 

The chemical analyses of the electrolytes are 
expressed in grams of Fe, NH, and Cl per 100 c.c. The 
capacity of the bath used was a little less than 10 gal. 

Glue. A small amount is distinctly beneficial in the 
operation of large tanks, a fact which the early inves- 
tigators, Watts and Li,’ overlooked, or rather did not 
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perhaps have the opportunity to investigate. When 
other conditions are as they should be, glue forms deep 
solid ridges lengthwise of the cathode, which are very 
desirable when a solid plate, free from trees, is desired. 

Stratification and Re-solution. Formation of differ- 
ent solution layers is caused by inefficient circulation of 
the electrolyte, a common occurrence in the electrolytic 
refining of several metals. Slow circulation is very apt 
to permit the acid additions to settle to the bottom of 
the tanks, while the top liquors become strongly alkaline 
in reaction. This of course affects the appearance of 
the cathode deposit, and an experienced operator can 
readily detect the condition by inspection. 

Cathode re-solution is dependent on the purity of the 
deposited iron and on the ammonium concentration. 

Ammonia. Low ammonia in the electrolyte causes 
the cathode to gas badly during deposition, due prob- 
ably to re-solution of the iron from the resulting acid 
reaction, or from the decomposition of water, or both. 
If the ammonia concentration is not increased, the cur- 
rent efficiency is lowered and a rapid increase in the iron 
concentration of the electrolyte occurs, if acid additions 
are made in order to keep up the appearance of the 
deposit. 

In large tanks the ammonium concentration of the 
electrolyte is therefore of great importance. Low am- 








TABLE I—SUMMARY OF TEST CATHODES 


-——Grams Per 100 c.c.—— Elec. 
NHs Cl Glue Temp. 





Fe Remarks 

6.00 1.30 2.50 None Room Good plate. 

6.00 1.30 2.50 Trace Room Good , 

6.00 1.30 2.50 Excess Room Bad brittle. 

6.00 1.30 2.50 Excess Room Bad, le, laminated 
6.00 1.60 0.10 None Room plaie 

6.00 1.60 0.80 None Room Fair plate. 

6.00 1.60 1.50 None «¢ Room Fair plate. 

6.00 1.60 2.79 None Room Smooth plate 

6.00 1.25 2.48 None 52 deg. C Good plate, soft 

6.00 1,25 2.48 None 23deg.C. Good plate, hard, brittle 
6.00 0.00 1.60 None Room shone; 

6.00 0.40 1.60 None Room Shi spongy 

6.00 0.75 1.60 None Room Good plate. 

6.00 2.02 1.60 None Room Good, peeled at start 
8.00 1.60 2.75 None Room > 

3.50 1.34 2.50 None Room G plate. 





monia also seems to reduce the magnetic permeability 
of the resulting iron, probably due to the greater amount 
of hydrogen in the immediate vicinity of the cathode. 
In small tanks no such wide variation occurs, on account 
of better electrolyte circulation. 

A high ammonia concentration improves the conduc- 
tivity and increases the current efficiency, but it some- 
times produces a shiny, brittle deposit similar to that 
from a slightly acid electrolyte. I am of the opinion that 
some slight impurity in the ammonium sulphate (the 
commercial grades do vary greatly from gas and coke- 
oven plants) is producing this effect, as this condition 
soon wears itself out and finally a good deposit is 
obtained. With no ammonia in the electrolyte, a soft 
mushy deposit of no apparent commercial value was 
obtained. 

Sulphate. Another feature affecting the appearance 
of the iron deposit is a high ferrous sulphate concen- 
tration. This condition will increase the tendency of 
the cathode to “tree.” 

Chlorine. A high chlorine concentration is generally 
beneficial. If there is occluded chlorine or chlorides in 
the metal, rapid corrosion will occur on exposure to the 
atmosphere. Care must be exercised therefore in the 
control of the chlorine content of the electrolyte and in 
the cathode deposit. 

Temperature and Hardness. The temperature of the 
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electrolyte affects several things, the most important 
being the hardness and magnetic permeability of the 
metallic deposit, It must not be understood, however, 
that all variations in permeability are due to lack of 
temperature control. Some other causes have already 

been mentioned. 
Iron deposited at a temperature over 50 deg C. from 
this electrolyte is softer than that deposited at 25 deg. 
C., other conditions being 





















































; 50 the same. The hydrogen 
ze LZ content, which is quite 
Sao A difficult to determine, as 
p A well as the crystalline 
3 7 structure, may be affected 
res or by temperature of deposi- 
> 7 tion. Hardness tests made 
£29 A on a Brinell machine, 
Fy using 500 kg. pressure 

* Permeability se and a 10-mm. diameter 


ball, were not satisfactory, 


FIG. 2—EFFECT OF TEM- 4; : 
PERATURE OF DEPOSITION *"°e the material was too 
brittle and cracked under 


ON PERMEABILITY. 
H=1 the strain. Scleroscope 
hardness was 35 to over 
40. A satisfactory method of determining the differ- 
ence in hardness is by noting the time taken to pulverize 
a definite amount to a sized powder, say 80 mesh. 
Highly permeable soft material oftentimes takes several 
days to pulverize, while harder material may be easily 
reduced in a few hours. 

Temperature and Permeability. If electrolytic iron 
be deposited at different temperatures under the same 
conditions with respect to current density and composi- 
tion of the electrolyte, its magnetic permeability is 
almost directly proportional to the temperature of the 
electrolyte between the limits 25 and 50 deg. C. See 
Fig. 2. 

The variation in the permeability of freshly prepared 
electrolytic iron has been known for some time and has 
been discussed by Terry.” Apparently he did not inves- 
tigate the causes for such variation from the standpoint 
of electrodeposition, which is of importance. It has 
been the writer’s experience that the rate of annealing 
and the permeability obtained is dependent largely upon 
the electrolytic baths and the changes occurring therein.” 





Cement-Making Prospects in Ceylon 


Some time ago several samples of clay and lime were 
sent from Ceylon to the Imperial Institute in London 
to ascertain if any of them were suitable for the manu- 
facture of cement. It is now reported that some Jaffna 
clays are quite suitable for the purpose. 

The commercial aspect of the manufacture of cement 
in Jaffna (an island separated by a very narrow chan- 
nel from the northern extremity of Ceylon) is now 
being examined. The main difficulty, so the Ceylon 
correspondent of the London Times Trade Supplement 
reports, is the high price of coal. The possibility of 
developing a small hydro-electric scheme to operate the 
plant is now being studied. Experiments are also be- 
ing made to find out if palmira or coconut shells could 
be used in place of coal. 

The clays and limes of the island have not been 
studied systematically with a view to employing them 
for industrial purposes. 





“Terry, Phys. Rev., vol. 30, p. 183 (1910). 
“Storey, Trans., Am. Electrochemical Soc., vol. 25 (1914). 
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Introduction of Niter Into Sulphuric Acid Processes 
as Mixed Acid 





A Description of a Successfully Operating Auxiliary Plant in Which Nitric 
Acid Is Made and Absorbed in Glover Tower Acid for 
Introduction Into the Main System 


By E. L. LARISON 





nitrogen are introduced into the process by potting 

nitrate of soda and sulphuric acid in open cast-iron 
pots set in the flue leading from the burners to the 
Glover tower. 

A few plants make nitric acid in a separate apparatus 
and run it into the Glover tower as required. In some 
cases fuel-fired retorts are used, the vapors of which 
discharge into the gas stream entering the Glover tower. 
Introduction of water solution of nitrate of soda into 
towers or chambers is practiced to a certain extent also. 

A somewhat different plan has been in use at 
Anaconda for the past 4 years, and it has worked out so 
smoothly and presents such economies that a description 
of it seems worth while. This scheme has also been 
used at Garfield and perhaps two or three other places. 
When the plant was installed at Anaconda it was 
believed to be a new departure, but since that time it has 
developed that one of the explosives companies tried out 
substantially the same arrangement for making mixed 
acid about 15 years ago. The scheme was not suitable, 
however, for the purposes of the company. 

In brief, this plant consists of one or more standard 
nitric acid retorts, a condensing tower, a coil pipe acid 
cooler, a pump and the necessary tanks. Nitrate of 
soda and 60 deg. Bé. sulphuric acid are introduced into 
the retorts and heated by a coal fire to produce nitric 
acid vapor. This vapor is conducted into the base of a 
small masonry tower, over which is continuously cir- 
culated a definite charge of cool.60 deg. Bé. sulphuric 
acid. The nitric acid is condensed and the warm mix- 
ture of sulphuric and nitric acids issuing from the tower 
is passed through the cooler, pumped up and reintro- 
duced into the tower. When the nitrate of soda has 
been completely decomposed, a mixed acid of definite 
composition has been made. This mixed acid is intro- 
duced as needed into the Glover towers of the chamber 
and packed cell plants. 


[: THE usual sulphuric acid plant the oxides of 


ADVANTAGES OF THIS METHOD OVER USUAL PRACTICE 


This arrangement presents several advantages over 
any of the others enumerated above. In the ordinary 
potting plant the vicinity of the pots is usually a mess, 
difficult to keep tidy and shipshape. There are, too, 
certain things wrong in theory about potting. The 
introduction of the charges is usuaily accompanied by 
an inrush of air which dilutes the gas. The evolution of 
the nitric acid is irregular, a fresh charge giving it off 
rapidly then slowing down to almost nothing. In start- 
ing up or in case of irregular running, just when it is 
desired to get in an abnormal amount of niter, the flue 
is cold and one must wait, sometimes a day or two, to 


establish a process, or else tap out incompletely decom- 
posed charges. Potting must be done at rather frequent 
intervals. Except in very small plants, at least one man 
must be on duty all the time to charge and tap. 

In the mixed acid scheme under discussion a clean 
little independent plant does the work. The nitric acid 
is introduced into the chamber process at an absolutely 
uniform rate which can be perfectly controlled. No 
false air is admitted. Starting up the chambers is 
accomplished in’ a few hours and irregularities in the 
flow of SO, are easily kept pace with. One man in one 
shift can make mixed acid corresponding to 4,000 to 
5,000 Ib. of niter. 

The chief advantage over fuel-fired pots discharging 
into the flue is in the lower labor requirements. The 
advantages over the straight nitric acid plant lie in the 
simplicity and rugged character of the mixed acid plant 
and in the fact that this mixed acid can be handled in 
ordinary lead and iron pipes, pumps and tanks, just 
about as 60 deg. Bé. sulphuric acid can be handled. 

An installation which has been in use for the past 4 
years and which has given entire satisfaction is shown 
in plan and elevation in Figs. 1 and 2. 


RETORT DETAILS AND SETTING 


The retorts, Fig. 3, are of the usual design and are 
6 ft. inside diameter and 6 ft. inside depth. They were 
cast at the local foundry and the metal mixture used 
was steel scrap 35 per cent, No. 1 pig 32.5 per cent, No. 2 
pig 32.5 per cent. These retorts have a very long life, 
certainly more than 1,500 charges. 

The construction of the brick setting is perhaps a 
little different from that ordinarily used. The tapping 











Storage Tanks 





FIG. 1—PLAN OF MIXED ACID PLANT. SITE, 50x25 FEET 


spout is on the opposite side from the fire and ash doors, 
an arrangement which is more convenient than having 
them on the same side. The fire gases are directed 
around the pots by corbeling in the walls as shown 
in Fig. 4. A solid 9-in. arch of firebrick covers the 
firebox, and the spout is protected from direct action 
of the flame by a small brick pier. The retort cover con- 
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tains the usual openings for charging and carrying 
away vapor, and is covered with brick. 

The connections between the retorts and the con- 
densing tower are of 6-in. Corrosiron pipe with hori- 
zontal bell joints. These pipes are apparently unaffected 
by 4 years service. 

THE CONDENSING TOWER 
The condensing tower serving these two retorts is 


of acid-proof brick laid in silica-silicate of soda mortar. 
The walls consist of 9-in. main wall with a 4-in. veneer 
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FIG. 2—ELEVATION OF MIXED ACID PLANT 


course separated 2 in. from the main wall, but bonded 
to it in places. This construction makes the outside of 
the tower entirely clean and dry, as any acid which leaks 
through the main wall cannot cross the 2-in. space 
between the walls. The top of the tower is a hemi- 
spherical brick dome. 

This tower is 20 ft. high and 4 x 4 ft. inside. The 
packing is of standard dimension acid-proof brick laid 
on edge and the column is 12 ft. high. The gross packed 
volume is therefore 192 cu.ft. The tower is built in a 








FIG. 3—TYPE OF NITRIC ACID RETORT USED 


pan of 24 Ib. lead with the upper part of the pan sides 
of Corrosiron plates. The sides of the pan are about 
12 in. from the walls of the tower. This pan was 
originally of lead throughout, but it was found that the 
side walls from the acid level to the top were quickly 
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corroded away. The lead was therefore cut down to a 
line a few inches below the acid level and Corrosiron 
plates were put in. This corrected the trouble. Beyond 
this no changes or repairs whatever have been necessary 
on this tower and it will probably require none for many 
years to come, 

Acid is fed into the tower and distributed through a 
hard lead splash plate. A 6-in. Corrosiron pipe con- 
taining an air jet leads from the top of the tower to a 
point just above the roof. The air to this jet is so con- 
trolled as to maintain 0.25 to 0.50 in. of water suction 
at the retorts. 

The acid issues from the tower pan into a circular 
lead tank 5 ft. in diameter and 8 ft. deep, containing two 
concentric coils of 14-in. lead pipe through which cold 
water is circulated. This cooler is covered, and in opera- 
tion is always full of acid. It discharges into either a 
circulation tank or a storage tank as desired. The tanks 
are connected to the boot of a cast-iron Lewis vertical 
centrifugal pump, which pumps to the top of the con- 
densing tower or to the top of the Glover tower of the 
chamber plant. The performance of this pump has 











































































































FIG. 4—RETORT SETTING 


been rather remarkable. It has operated about 8 hours 
almost every day for over 2 years and not a cent has 
been expended upon it in the way of repairs. 


OPERATION OF PLANT 


Ordinarily the operation of this plant is conducted 
with the following routine. The operator comes on at 
7:30 a.m. and with the help of one laborer puts 2,000 
lb. of nitrate of soda into each retort, with 2,500 Ib. of 
60 deg. Bé. sulphuric acid. This occupies 30 to 40 
minutes. The laborer is then released and the re- 
mainder of the run is conducted by one man alone. 

Fire is started under the retorts and a charge of 60 
deg. Bé. sulphuric acid for the condensing tower is 
drawn. For 4,000 Ib. of nitrate of soda this acid charge 
amounts to 165 cu.ft., or about 8.8 tons. This acid is 
put into circulation over the tower, through the cooler 
and circulating tank and back to the pump. Once this 
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circulation is properly set it requires no further atten- 
tion. The rate of acid flow is about 8 to 4 tons per hour. 

Hourly temperatures are taken at the vapor exit of 
each retort and of the acid entering and leaving the con- 
densing tower. The firing is conducted largely with 
these as a guide. A typical set of these temperatures is 
given in the following table. 








TABLE I 
Temperature Temperature 
Tepgentase of Acid of Acid 
of + Entering Tower, Leaving Tower, 
Time Deg. F. Deg. F. Deg. F. 
PD, MR. an ccndeos ¢ 4¢nKe> 70 70 
DL ihasnensoeeneeees 230 70 78 
0, aaa 2 78 110 
11:00 a. m.. 256 85 122 
12:00 m.. 278 95 
1:00 p. m.. 290 95 150 
2:00 p. m.. 290 85 142 
5:00 p. m.. 40 82 118 
SE iiinesessesesadanne Retort tapped 








After tapping the retort the mixed acid is run to one 
of the storage tanks or to the tank at the top of the 
Glover tower. The niter cake is sampled as it runs out 
and the mixed acid is measured and sampled, the 
samples being tested in a nitrometer. 

The niter cake almost invariably shows clean. The vol- 
ume of mixed acid made is 220 cu.ft. It contains nitric 
acid and lower nitrogen oxides equivalent to 16.5 to 
16.7 Ib. NaNO, per cu.ft. The recovery is therefore 
about 96 per cent. Coal used amounts to 700 to 800 Ib. 
per ton of niter decomposed. 

The mixed acid is fed into the Glover towers through 
small gage boxes. Its flow is controlled by an ordinary 
small acid valve. The volume used is such that control 
is very convenient. For example, a 100-ton chamber 
unit will require about half a gallon per minute. 

The installation described can handle up to 3,000 Ib. 
per retort by taking an additional hour or two per run. 
That is, it can decompose up to 12,000 Ib. of nitrate of 
soda per day of 24 hours, by working two 10-hour shifts 
or three 8-hour shifts. 

The tower exit stack normally shows a very faint red. 
Any large air leakage into the retorts or at pipe joints 
is quickly indicated by more color at the stack. 

The installation here described can be built for about 
$8,000 to $10,000. 


Extraction of Corn Oil Treated in New Bulletin 
of Department of Agriculture 


Because of the great increase in the manufacture of 
corn products, such as hominy, starch, glucose and sirup, 
the production of oil from the germ, which is removed in 
these various processes, has become a well-established 
industry. Up to the present the oil has been removed 
from the germs by pressure, a method that is used in 
this country in obtaining most kinds of vegetable oils. 
In European countries a good deal of vegetable oil ex- 
traction has been done with organic solvents, and re- 
cently the United States Department of Agriculture has 
made some trials with this method of extracting corn oil. 
The results have just been published in Department 
Bulletin 1,054, “Comparison of Corn Oils Obtained by 
Expeller and Benzol Extraction Methods,” a professional 
paper by A. F. Sievers, chemical biologist. 

The bulletin contains detailed comparisons of proc- 
esses and of oils produced by pressure and by solvent 
extraction from the germ cake, a residue from the first 
process, and by solvent extraction from the germs 
themselves. 
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Determining Coefficient of Expansion 
With a Metallurgical Microscope 


By Horace C. KNERR 
Metallurgist, Naval Aircraft Factory, Philadelphia 


HE METHOD of measuring thermal expansion 

herein described was developed in the course of an 
investigation of the physical properties of a small piece 
of a light alloy at the Naval Aircraft Factory. The 
sample, which was all that was available, was in the form 
of a bar approximately 3+ in. long, Ye in. wide and ¥% in. 
thick. 

It was desired to determine as many of the properties 
of the material as possible, including chemical composi- 
tion, specific gravity, tensile properties, hardness, resist- 
ance to corrosion, microstructure and coefficient of 
expansion. The expansion determination was the most 
difficult, but was performed with equipment available in 
almost any metallurgical laboratory. 

As metallurgists and others may frequently have 
occasion to measure expansion coefficients of small sam- 
ples within moderate temperature ranges without re- 
course to the more elaborate methods, a detailed de- 
scription of this simple method may be of some service. 


METHOD OF MEASUREMENT 


The determination was made with the aid of an in- 
verted metallurgical microscope, by measuring the dif- 
ference in expansion between the sample and pieces of 
steel and of duralumin, placed on each side, the temper- 
ature being regulated by a water bath. Observations 
were taken through glass windows in the bottom of the 
bath. Preliminary readings were taken at intervals, 
until a number of consecutive readings were identical, 
showing that the temperature of the specimen had be- 
come constant. 

ACCURACY 


Since tensile tests had to be made on the same piece 
afterward, the temperature range was held to within 
normai atmospheric variations to insure that the physi- 
cal properties of the material would not by any chance 
be affected. The lowest temperature conveniently ob- 
tainable in the laboratory was that of melting ice, 
0 deg. C., and the total temperature range available was 
therefore about 40 deg. C. To determine the thermal 
expansion of a sample 3 in. long within a temperature 
range of 40 deg. C. necessitates measurements of a 
fairly high degree of accuracy. Take, for example, soft 
steel. A coefficient of linear expansion of 0.0000121 
per deg. C. is given in the Smithsonian Physical Tables. 
Total expansion in 3 in. for 40 deg. C. is 0.0000121 X 
3 in. X 40° = 0.00145 in. Likewise, duralumin (coeffi- 
cient of expansion 0.0000226, according to Vickers) 
would expand 0.00271 in. The difference in total ex- 
pansion between two 3-in. samples of steel and duralu- 
min would be 0.00126 in., and the accuracy of the re- 
sult of a method such as described above would depend 
upon the accuracy to which such a length could be 
measured. 

The metallurgical microscope was provided with 4 
micrometer eyepiece which was calibrated by means of 
a micrometer stage ruled to 0.1 and 9.01 mm. One di- 
vision on the graduated head, using a 16-mm. objective, 
represented 0.0000330 in., or about 24 per cent of the 
probable length (0.00126 in.) to be measured. It was 
possible to repeat readings to within plus or minus one 
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scale division. This, therefore, came well within the 
desired accuracy of plus or minus 5 per cent. 


PREPARATION OF THE SPECIMEN 


A strip of annealed mild steel and a strip of duralu- 
min were attached to opposite sides of the specimen, as 
shown in Fig. 1, the three pieces being pinned together 
at one end by a tight fitting pin and left free at the other 
end. Small spring clips were placed at the free end and 
at the middle, permitting longitudinal expansion or con- 


Pinned End 
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FIG. 1—ASSEMBLED BARS 


traction of all the pieces, but preventing the strips from 
bowing out. 

The lower edges of the strips were made flush with 
the lower edge of the specimen, and this surface was 
polished smooth by emery cloth and paper laid on plate 
glass, finishing with No. 0000 Hubert paper. 

Using the jaws of a vernier caliper for guides, gage 
lines were scribed upon the polished surface, one above 
the center line of the pin and the other 23 in. away, both 
running transversely across the three strips. It was 
necessary to draw very fine lines, a feat which is per- 
haps the most difficult part of the entire experiment. A 
piece of microscope cover glass was shattered and a 
small sharp splinter selected with the aid of a magni- 
fying glass. This was attached by means of a speck 
of beeswax to the end of a fairly stiff bristle about 2 
in. long taken from a dust brush. This “scriber”’ was 
drawn across the polished surface of the three strips 
as gently as possible, using the vernier jaws as guides. 
These gage lines were barely visible to the naked eye, 
but were clear and definite under the microscope, and 
appeared in the image about three times as wide as the 
hairline of the micrometer eyepiece. It was easy to read 
to the center of this line. Heavier “marker lines” 
scribed near the gage lines facilitated determinations 
of direction under the microscope, which is otherwise 
very confusing. 

The lines were ruled at room temperature, 24 deg. C. 
After ruling, a very thin coating of transparent varnish 
was applied so as to retard corrosion. 


TEMPERATURE CONTROL 


A small watertight wooden box, open at the top, was 
constructed, as shown in Fig. 2. This was arranged to 
fit on the movable stage of the microscope. Holes cut 
in the bottom of this box were covered with microscope 
cover glass through which the gage lines on the speci- 
men could be observed from below. To avoid cracking 
the cover glasses by unequal expansion, they were sep- 
arated from the wood by means of rubber washers, the 
glass being attached to the rubber with Canada balsam. 

For convenience, water was used as a heating and 
cooling medium. A 5-gal. can was placed on a high 
shelf above the microscope, and connected to the inlet 
tube of the bath with rubber hose. Overflow drained 
to a bucket on the floor. Flow was adjusted with a 
pinch-cock so as to cause a complete displacement of 
the liquid in the bath every 30 seconds. This insured 
excellent circulation about the specimen and permitted 
a continuous flow for about 1 hour and 20 minutes, 
which was ample time for the specimen to reach the 
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temperature of the bath and for readings to be taken. 
The water in the 5-gal. reservoir was permitted to 
come to room temperature for the first set of readings, 
at approximately 24 deg. C. For the second readings, 
cracked ice was placed in the reservoir to cool the 
water to 0 deg. C., and for the third readings a small 
electric heater was arranged to warm the water to 40 
deg. C. To insure uniform temperature in the reser- 
voir, a motor-driven agitator was used. 

The specimen was placed in the bath with the gage 
lines over the windows; it was raised slightly upon 
narrow strips of glass to permit circulation of water 
beneath it. With the water circulating, the tempera- 
ture of the bath was measured with a thermometer at 
various places and was found uniform within about 
0.2 deg. C. 

Using the metallurgical microscope and micrometer 
eyepiece, readings were taken through the window at 
the pinned end of the relative positions of the gage line 
on the strip at both sides of the sample. The mi- 
croscope stage, carrying the bath, was then moved so 
as to bring the other end of the specimen in position 
over the objective, and a reading taken of the relative 
position of the gage lines through the window at that 
end. The readings at the pinned end were for the pur- 
pose of taking care of any possible motion between the 
strips at this end, but it was found that none occurred. 


RESULTS 


The necessary formulas and the results of the de- 
termination are given further below. Satisfactory read- 
ings were not obtained at 40 deg. C., as the water at- 
tacked the specimen very rapidly at this temperature 
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Box 4", spruce, all joints watertight 
FIG. 2—THERMOSTAT FOR EXPANSION MEASUREMENTS 


in spite of the varnish, so that the gage lines were ob- 
literated. The results obtained between 0 and 24 deg. 
C. showed the coefficient of expansion to be approxi- 
mately that of magnesium. Other characteristics of 
the sample, determined later, disclosed that it was com- 
posed largely of magnesium. 

It will be noted that there was a considerable dif- 
ference in the result determined by comparison with the 
steel strip and that determined by comparison with the 
duralumin strip. This inconsistency may be largely due 
to inaccuracy of the coefficients given for those metals 
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in the best available sources. There was no check upon 
the coefficient 0.0000226 given for duralumin from the 
Vickers’ Bulletin, and the value 0.0000121 for steel was 
practically an average or approximation from several 
widely differing values given for steels and irons in the 
texts. In order to obtain accurate results by this 
method, it is essential to have for comparison a stand- 
ard piece whose temperature coefficient is known to a 
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FIGS. 3 AND 4 


(at left)—Pinned end at normal temperature. 


Fig. 3 
Fig. 4 (at right)—Free end at higher temperature. 


1 
greater accuracy than that required in the test. This 
is true of most methods of measurement—in fact, 
practically all measurements of length depend upon com- 
parison with a previously measured standard. 

As the standards of this experiment were not known 
to be correct, the results are of value chiefly for the 
sake of example. 

FORMULAS 
See Figs. 3 and 4 

A movement of A, from S,, to the right is plus a. 

A movement of A; from S,, to the right is plus b. 

A movement of A, from D,, to the right is plus c. 

A movement of A; from D,, to the right is plus d. 

Difference in total expansion of alloy and steel = a — b. 
Difference in total expansion of alloy and duralumin 


=-e-— ° 
Let coefficient of expansion of alloy K, (required) 


coefficient of expansion of steel = Kg (known) 

coefficient of expansion of duralumin = Kp (known) 

(T — t) = Temperature change 

L = Gage length. 

Then, total expansion of alloy = K,(T—t)L 
total expansion of steel = Kg(T —t)L 
total expansion of duralumin — K,(T — t)L 
and (a — 6) = K,4(T —t)L — Kg(T —t)L 


therefore, Ky, = eas +Kg 


—d 
also, i.= Tok +Kp 
EXPERIMENTAL READINGS 


Initial temperature 24.0 deg. C. 
Temperature of bath _0.5 deg. C. 
—- i = — 23.5 deg. C. 


Microscope Readings 
Pinned end still in line, 6 and d = 0.00 
Free end, 


Position of A: 4.22 
Position of S, 4.39 
s.= — 0.17 change from steel 
= — 0.000561 in. 
Position of A; 4.16 
Position of D, 4.22 
¢ = — 0.06 change from duralumin 
= — 0.000198 in. 
0.000561 mm 
K, = 33.5 x 2.50 + 0.0000121 = 0.0000216 per deg. C. 
(compared with steel). 
0.000198 ~~ 


(compared with duralumin). 
Average 0.0000238 per deg. C. 


This first test was hastily prepared and rather 
crudely performed, and the writer has not had an op- 
portunity to repeat it with greater care. It is believed 
that the method has demonstrated its practicability, and 
improvements in detail can easily be introduced. 
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Some improvements which suggest themselves are: 

(a) Use of a ruling machine or construction of a jig 
to facilitate the scribing of the fine gage lines. Tre- 
mors of the hand in the present method tended to cause 
irregular gage lines. 

(b) Use of a light transparent oil as a heating ana 
cooling medium, to avoid corrosion of the specimen 
(where this is likely to occur wi-h water) and permit 
greater temperature ranges. 

(c) Using greater ranges of temperature when pos- 
sible, so as to reduce the percentage error introduced by 
inaccuracies in measurement. 

(d) Use of two similar strips of a single metal or 
other substance of a known and preferably a low coeffi- 
cient of thermal expansion as the standard of compari- 
son. These would serve as a check against each other, 
and in case of warping or bending of the sample, the 
mean of the readings on the two sides would give the 
correct value. Invar would be an excellent material 
for this purpose. 


ADVANTAGES OF THE METHOD 


(a) The equipment is available in nearly any metal- 
lurgical laboratory. 

(b) Results do not depend upon the accurate meas- 
urement of small changes in a relatively large quantity, 
but upon measuring a small difference between two 
quantities, one of which is known. A fairly accurate 
measurement of this small difference gives a relatively 
high percentage accuracy in the result. 

(c) The determination may be made upon a small 
sample, the preparation of which is simple and requires 
no accurate machine work or grinding. 

(d) Determinations may be made within ordinary 
atmospheric ranges or within any range which can be 
obtained with a fairly transparent liquid bath. 

(e) The standard of comparison is subject to the 
same conditions of temperature, etc., as the specimen. 

(f) The unit of length measurement (micrometer 
eyepiece) is entirely out of range and unaffected by 
variations of temperature in the heating medium. 

(g) Displacements in various parts of the measur- 
ing apparatus do not affect the accuracy of the results. 

(h) The length of the specimen between gage marks 
does not need to be measured with great accuracy. A 
good vernier caliper is suitable. 

(i) The measurements are optical, avoiding the in- 
accuracies due to touch or to uncertain contacts, char- 
acteristic of micrometer or electric contact methods. 





Japanese Experiment on Bread From 
Soya Bean Flour 


Japanese food chemists are at work to produce a 
palatable bread from soya bean flour, and according to 
a report in the Bulletin of the Japan Society, tests thus 
far indicate that it is both palatable and digestible. It 
is also established that soya bean bread can be placed 
on the market at a price below that made from any other 
kind of flour. With the heavy protein content of the 
beans and a little butter or other fat, a ripe orange and 
a dish of boiled greens, it would seem that a very cheap 
ration—with vitamines included—was available from it. 
The soya bean cheese should also furnish an abundance 
of protein. : 

It is, of course, a question as to how the bread will 
take with the public. If it does find favor, however, it 
will worry the wheat grower. 
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Contributions to the Study of Ammonia Catalysts—IV 





Discussion of the Behavior of a Type of Iron Catalyst Under Varying Conditions of Pressure, 
Temperature and Gas Velocity in Experiments on the Synthesis of 
Ammonia at the Fixed Nitrogen Research Laboratory* 


By A. T. LARSON Anp R. S. TOUR 





scribed three types of apparatus for testing the 

activity of substances in catalyzing the synthesis 
of ammonia from nitrogen and hydrogen. The par- 
ticular functions of each of these testing plants have 
been indicated in the separate articles. The purpose of 
the present article is to present data obtained by all 
of these methods of testing, on certain selected catalysts 
which have come to be regarded as typical, and to show 
to what extent correlation exists between the results of 
low, intermediate and high pressure testing, and 
between small and moderate scale operation. 

It should be pointed out that the most important 
function of each of the three testing plants has been the 
determination of the comparative merits of a large 
number of catalysts rather than a logical study of the 
complicated phenomena involved in ammonia synthesis. 
Each plant has had a more or less distinct place in the 
general research program and has followed lines of 
investigation frequently differing from that adopted 
by the others. There are certain difficulties inherent in 
the problem which render almost impossible a complete 
identity of conditions in tests carried out upon different 
scales. Thus the reaction evolves a considerable amount 
of heat, and the heat evolution and distribution in a 
given volume of catalyst may vary greatly with the rate 
of flow of the gases and with the temperature and pres- 
sure, since these affect the reaction rate as well as the 
equilibrium concentration of ammonia. This means 
that it is inevitable that a certain temperature gradient 
must exist within the catalyst and although this is kept 
at a minimum by devices previously indicated, it is im- 
possible to be certain that the recorded temperatures of 
the different testing plants operating under widely dif- 
ferent conditions: actually correspond to identical tem- 
perature conditions within the catalyst. 

Again, although the catalysts are always tested upon 
a 1:8 nitrogen: hydrogen mixture of a high degree of 
purity, except when poisons are intentionally introduced, 
the methods employed for gas purification have not been 
identical and it is therefore impossible to be certain that 
the quality of the gas is always the same. There is 
reason to believe, however, that the variation in purity 
has been small enough to be of but minor importance 
and further, although the catalysts are fairly repro- 
ducible, still minor variations in activity or character- 
istics may appear in different batches of what is pre- 
sumably the same catalyst. 

It is therefore not to be expected that absolute con- 
cordance of results should have been achieved in study- 
ing substances so sensitive to conditions as contact 
catalysts are apt to be, nor that all results should be 
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strictly comparable. Nevertheless, sufficient data have 
been obtained to warrant the statement of certain 
important generalizations concerning the behavior of 
characteristic ammonia catalysts under varying condi- 
tions of pressure, temperature, rate of flow of gases, 
purity of gases and other factors. 


NOMENCLATURE 


Certain terms appearing in this paper are occasionally 
given a different meaning from that employed. herein 
and it seems desirable, therefore, to define them. 

Per Cent Ammonia. The per cent by volume of NH, 
in the gas, measured under standard conditions. 

Ammonia Conversion. The increase in NH, per cent 
in the gas produced by catalysis. 

Yield of Ammonia. The weight of ammonia produced 
by catalysis. When expressed in grams of NH, per liter 
of catalyst per hour, it becomes the “space-time-yield”’ 
(“S-T-Y”) . 

Equilibrium or Theoretical. (Applied to per cent NH,, 
conversion or yield.) This refers to the maximum 
theoretically possible for specified conditions of tem- 
perature, pressure, etc., assuming the correctness of 
Haber’s measurements and calculations of the equilib- 
rium constant for the ammonia synthesis. 

Efficiency. The ratio of the actual per cent NH, in 
the gas to that theoretically possible under the condi- 
tions in question. 

Space Velocity. The number of liters of gas passing 
over the catalyst per liter of catalyst per hour. The gas 
volume is measured under standard conditions regard- 
less of the actual conditions of operation (“S.V.”). 

Time of Contact. The time in seconds for 1 liter of 
gas, measured under operating conditions, to pass over 
1 liter of catalyst. 

7 3600 _. P X 278 

t.c.”” “TY. X= 7 
Here, P = operating pressure in atmospheres and 
T = absolute temperature, deg. C. 

Optimum Temperature. The temperature at which 
(at constant pressure and space velocity) the gas after 
passing over a given catalyst contains the highest per 
cent of ammonia. 


NATURE OF THE CATALYST 


The catalysts of the type selected for discussion con- 
sist essentially of metallic iron containing small 
amounts of a substance which influences very greatly 
the behavior of the iron and which is known as a 
“promoter.” The amount of promoter in the particular 
catalysts used for illustration, which will be referred to 
as Nos. A, B, C and D, is from 2.5 to 3.5 per cent of the 
total weight, the remainder being metallic iron. These 
catalysts have been selected as a basis for discussion for 
various reasons. They are reasonably active, capable of 
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continued operation without marked deterioration, and 
sufficiently sensitive to poisons and overheating to per- 
mit their use in discussing these problems. Although 
they are not the most active catalysts which have been 
prepared by the Fixed Nitrogen Research Laboratory, 
they are nevertheless high-grade catalysts, more active 
than those which have usually been employed in com- 
mercial operation. 

While the experimental data presented will be from 
the actual tests of these particular catalysts, certain 
generalizations will be made based upon more extensive 
results obtained with similar catalysts. 


PREPARATION OF CATALYSTS AND METHODS OF TESTING 


These catalysts are first prepared as mixed oxides and 
are then heated in a current of nitrogen: hydrogen 
mixture, which reduces the iron oxide to metallic iron. 
The samples of catalysts employed for the small-scale 
apparatus, both for low- and high-pressure operation, 
are reduced at atmospheric pressure by placing them, 
usually in the form of 8 to 14 mesh granules, in a 
furnace and slowly heating them in a current of pure 
nitrogen: hydrogen mixture until reduction begins, as 
evidenced by the appearance of water in the outlet 
gas. The temperature is maintained at this point until 
the evolution of water ceases (usually several hours) 
and is then raised somewhat until water reappears. 
This process of heating at gradually increasing tempera- 
ture is continued until practically complete reduction is 
effected, the final temperature being 400 to 450 deg. C. 

In the moderate-scale testing plant the catalysts are 
prepared by reducing the oxide granules (6 to 8 mesh) 
in situ in the catalyst bomb by means of nitrogen: 
hydrogen mixture at 100 atmospheres pressure, with 
gradually increasing temperature. 

After reduction the sample of catalyst is usually 
tested under varying conditions of temperature and 
space velocity, and with pure and poisoned gas. 


INFLUENCE OF MESH SIZE OF CATALYST 


Since the size of the catalyst granules in the three 
testing plants varies from 8 to 14 mesh at the lower 
pressures to 6 to 8 mesh at high pressure, it is impor- 
tant to determine the effect of mesh size upon the 
catalytic activity. Tests carried out at 100 atmospheres 
and confirmed by data obtained at lower pressures 
indicate that the activity of the catalyst is independent 
of the size of granule, within fairly wide limits. These 
data are given in Table I. 








TABLE I—INFLUENCE OF MESH SIZE OF CATALYST, 
4to 8 8tol0 I2to 
M 


— 
a 


Pressure, Temp Mesh esh Mesh 
Catalyst Atm Deg. C Valodty Eff. Ef. 

Cc 100 475 5,000 0.950 0.980 0.940 
c 100 475 —s- 10,000 0.878 0.891 0. 
c 100 475 —«-20,000 0.683 0.717 0.727 
Cc 00 475 =: 40,000 0.514 0.547 0.550 
D 00 475 5,000 0.904 0. 900 0.897 
D 108 475 ~—s«-:10,000 0.742 0.730 0. 700 
D 100 475 —-:20,000 0.567 0.590 0.540 
D 100 475 40,000 0. 408 0.460 0. 380 








The individual differences are scarcely greater than 
the limits of reproducibility of the catalysts. Further- 
more, experiments have been carried out on the influence 
of the shape of the catalyst chamber and no evidence 
has been found of such influence. Apparently the yield 
of NH, is dependent only upon the amount of catalyst, 
other conditions being constant, and not upon the size of 
particle or shape of the container. These facts make 
possible the direct comparison of the results obtained 
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at the different testing plants, in so far as these effects 
are concerned. 


INFLUENCE OF PREVIOUS HISTORY ON 
CATALYTIC ACTIVITY 


Chemical composition alone does not, of course, deter- 
mine catalytic activity. Catalysts of identical composi- 
tion but different previous history may exhibit widely 
differing behavior. Whereas the catalysts selected for 
discussion in this article have in general been subjected 
to similar treatment, occasional variations, intentional 
or otherwise, in the routine may have produced certain 
differences which are especially apparent at low tem- 
peratures, where catalytic activity is just beginning. 
Nevertheless sufficient data are available to enable the 
drawing of definite conclusions in most cases. 

With proper attention to composition of materials and 
experimental technique, the catalysts selected as typical 
can be reproduced within reasonable limits. Their 
characteristics, therefore, may be taken as representing 
a certain class of catalysts rather than as individual 
preparations. 


BASIS OF COMPARISON 


In comparing the behavior of catalysts under differ- 
ent conditions of temperature and pressure it is a little 
difficult to decide upon a satisfactory basis of compari- 
son. From a commercial standpoint either the per cent 
of NH, produced or the yield of NH, per hour is most 
important. On the other hand, in considering the actual 
activity of the catalyst it must be remembered that the 
per cent of NH, can never exceed that existing at 
equilibrium and this changes with both pressure and 
temperature. Comparisons of catalytic activity based 
upon per cent of NH, are therefore apt to be misleading 
unless conditions of pressure and temperature are 
identical. Therefore for the purpose of an analysis of 
catalytic activity under varying conditions of tempera- 
ture and pressure it seems more logical to select the 
efficiency (as defined above) as a basis of comparison, 
although it must be kept in mind that the efficiency may — 
also be a function of the variable conditions and a true 
comparison of catalytic activity of different catalysts 
is possible only when conditions are identical. In order 
to aid in an understanding of the factors which play a 
part in determining the suitability of a catalyst for com- 
mercial ammonia synthesis, the data have been also 
analyzed upon a basis of the per cent of NH, formed 
and the yield of NH,. 

The efficiency, the per cent of NH, and the yield of 
NH, are influenced by four separate variables—pres- 
sure, temperature, rate of flow of gases, and concentra- 
tion of catalyst poisons. The methods used in analyzing 
the data is in general to plot the efficiency or the per 
cent of NH, as ordinate and one variable factor as 
abscissa, holding two factors constant. A family of 
curves is then drawn, each curve corresponding to a 
different value of one of the constant factors. It would, 
of course, be possible to construct many additional 
families of curves from the available data, but it is 
believed that those selected for illustration serve to 
indicate sufficiently the general nature of the prin- 
ciples involved. 

It is understood, of course, that many other factors 
besides pressure, temperature, rate of flow and concen- 
tration of poison may impose necessary restrictions on 
the actual conditions of commercial operation. Among 
these factors are heat losses, ammonia removal, as 
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purification, mechanical construction, etc., and no 
attempt is made to include them in the discussion. It 
should be emphasized, however, that the determination 
of the most favorable conditions for commercial opera- 
tion is a problem of considerable complexity and can- 
not be intelligently decided upon without a careful 
consideration of such factors as are discussed in this 
paper. 

Since the “equilibrium values” are referred to fre- 
quently, it seems worth while to include for reference 
a table of these values calculated from the data of Haber 
by means of the nomograph recently devised by Tour.’ 








TABLE II—EQUILIBRIUM PER CENT OF NH;, BY VOLUME 








Pr ,» Atme 


Temp., Deg. C. 1 10 31.6 100 
400 0.457 4.25 11.45 25.4 
420 0.347 3.27 9.10 21.5 
450 0.236 2.24 6.45 16.45 
475 0.170 1.66 4.93 13,00 
500 0.128 1.26 3.77 10 
550 0.076 0.755 2.32 6.66 








EXPERIMENTAL DATA 


The experimental data which have been selected for 
analysis in this paper are given in condensed form in 
Table III. In some cases they represent the average of 
a considerable number of determinations, in others only 
a single observation. In any case they represent the 
best data available at the present time and although 
further experiment may result in some changes, it is not 
believed that such changes will necessitate any material 
alterations in the general conclusions drawn herein. 


The Efficiency of Ammonia Formation 
THE EFFECT OF TEMPERATURE AT DIFFERENT PRESSURES 


Every catalyst, in general, requires a certain time at 
the beginning of a test, and to a lesser extent in chang- 


ing from one temperature to another, before reaching a ~ 


steady condition as to ammonia production. This time 
is naturally greatest at the lower temperatures, when 
many hours may be required, and much less at high 
temperatures. The steady condition may be maintained 
indefinitely if pure gas is being tested. Unless other- 
wise stated, all results given in this paper will be those 
obtained after the steady condition has been reached. 
Catalytic activity for the type of catalyst in question 
begins at 400 deg. C. or less and increases with increas- 
ing temperature until the condition of equilibrium is 
approximated (for space velocities around 5,000) at 450 
to 475 deg. C. and above, if pure gas is tested. At low 
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FIGS. 1 AND 2 


Fig. 1—Effect of temperature on conversion at different pres- 
sures, 


Pig. 2—Effect of temperature on conversion at different space 
velocities. 


temperature, and especially at low pressure, the results 
obtained are apparently so dependent upon the previous 
history of the particular sample of catalyst that repro- 
ducible results are difficult to obtain. Nevertheless, 


1 J. Ind, Eng, Chem., vol. 13, p. 298 (192°). 
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reasonably certain conclusions can be drawn as to rate 
of change of the efficiency with changing temperature 
at pressures from 1 to 100 atmospheres. In generai, the 
efficiency always increases with increasing temperature, 
the rate of change being almost independent of the 
pressure (Fig. 1). Between efficiencies of 0.4 and 0.85 
the increase in efficiency with increasing temperature 
is nearly linear and the slope is not materially different 
at different pressures. At efficiencies of =bout 0.90 the 
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TABLE III—DATA ON TEST RUNS 


an 
a 
Oo 
o 8 > = s 
S So Zz g 
S + 2 3 
B é E ie. ae 5 
3 = b x > 2 = 
- © ~ ¢- € 
6 & & & fa 5 
A 400 1.0 5 0.300 0.680 Pure 
A 450 1.0 5 0.220 0.930 Pure 
a 500 1.0 5 0.130 1.000 Pure 
A 550 1.0 5 0.078 1.000 Pure 
A 400 10.0 5 2.68 0.630 Pure 
A 420 10.0 5 2.65 0.795 Pure 
A 450 10.0 5 2.10 0.930 Pure 
A 500 10.0 5 1.25 1.000 Pure 
A 400 31.6 5 6.01 0.525 Pure 
A 410 31.6 5 6.59 0.640 Pure 
A 420 31.6 5 6.65 0.725 Pure 
A 430 31.6 5 6.50 0.795 Pure 
A 440 31.6 5 6.23 0.855 Pure 
A 450 31.6 5 5.85 0.900 Pure 
(6.00) (0.920) 
A 500 31.6 5. 3.72 0.990 Pure 
A 550 31.6 5 2.30 0.990 Pure 
A 425 100.0 5 12.90 0.610 Pure 
A 450 100.0 5 14.10 0.850 Pure 
A 475 100.0 5 12.80 0.980 Pure 
A 420 10.0 10 2.19 0.665 Pure 
A 420 10.0 20 1.71 0.750 Pure 
A 420 10.0 40 1.35 0.405 Pure 
A 450 10.0 10 1.95 0.850 Pure 
A 450 10.0 20 1.71 0.750 Pure 
A 450 10.0 40 1.50 0.668 Pure 
A 420 31.6 10 5.46 0.595 Pure 
A 420 31.6 20 4.24 0.465 Pure 
A 420 31.6 40 3.71 0.317 Pure 
A 450 31.6 10 5.41 0.832 Pure 
A 450 31.6 20 4.66 0.717 Pure 
A 450 31.6 40 3.71 0.570 Pure 
A 500 31.6 10 3.65 0.960 Pure 
A 500 31.6 20 3.61 0.950 Pure 
A 500 31.6 40 3.43 0.900 Pure 
A 450 100.0 10 11.60 0.705 Pure 
A 450 100.0 20 9.50 0.578 Pure 
A 450 100.0 40 7.00 0.427 Pure 
A 450 31.6 5 2.36 0.365 0.04 per cent H2O 
A 450 31.6 10 1.26 0.195 0.04 per cent HzO 
A 450 31.6 20 0.83 0.125 0.04 per cent HzO 
A 450 31.6 40 0.49 0.077 0.04 per cent HsO 
A 500 31.6 5 3.43 0.900 0.04 per cent HzO 
A 500 31.6 10 2.60 0.685 0.04 per cent HzO 
A 500 31.6 20 2.00 0.525 0.04 per cent HzO 
A 500 31.6 40 1.22 0.320 0.04 per cent H:O 
A 450 31.6 5 1.04 0.160 0.10 per cent HsO 
A 450 31.0 10 0.60 0.092 0.10 per cent HsO 
A 450 31.6 20 0.50 0.078 0.10 per cent HsO 
A 450 31.6 40 0.38 0.060 0.10 per cent H:O 
A 500 31.6 5 2.75 0.720 0.10 per cent H3O 
A 500 31.6 10 1.63 0.430 0.10 per cent HzO 
A 500 31.6 20 1.16 0.305 0.10 per cent HsO 
A 500 31.6 40 0.78 0.180 0.10 per cent 4:0 
B 450 100.0 5 14.30 0.870 Pure 
8 lf G8 Ee see 
; , : : cent 
B 500 100.0 5 10.40 1.600 Bure 
B 500 100.0 5 8.84 0.850 0.044 per cent CO 
B 500 100.0 5 5.72 0.550 0.082 per cent HzO 








rate of increase with increasing temperature diminishes 
somewhat, and the _ efficiency-temperature curves 
approach the value 1.0 rather slowly. The nature of the 
curves for low efficiencies is uncertain, owing to the 
irregularity of the results, but it is probable that a 
point of inflexion is shown and that the efficiency of 
zero is also approached slowly at low temperatures. 


EFFECT OF TEMPERATURE AT DIFFERENT 
SPACE VELOCITIES 


Curves illustrating the effect of temperature upon the 
efficiency at constant pressure but different space veloci- 
ties are shown in Fig. 2. From these it appears that 
between space velocities of 5,000 and 40,000 the general 
nature of the curves is the same, the effect of an in- 
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crease in space velocity being largely to displace the 
curves along the temperature axis. 


EFFECT OF TEMPERATURE WITH POISONED GAS 


In Fig. 3, data are plotted illustrating the tempera- 
ture coefficient of the efficiency at constant pressure and 
and space velocity, with pure gas and with gas poisoned 
with carbon monoxide and water vapor. The data are 
not altogether conclusive, but they indicate that the 
effect of poison is largely to displace the curves along 
the temperature axis. 
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FIG. 3—EFFECT OF TEMPERATURE ON CONVERSION 
WITH POISONED GAS 


Although the data are not sufficiently concordant or 
‘complete to permit a mathematical formulation, it is 
apparently true that the curves expressing the change 
of efficiency with temperature are always of the same 
type, showing a point of inflexion and slowly approach- 
ing the efficiency unity at high temperatures and zero 
at low temperatures. The effect of a change in pressure 


or space velocity or the introduction of poison is largely — 


that of displacing the efficiency-temperature curves 
along the temperature axis. 


EFFECT OF RATE OF FLOW ON EFFICIENCY 
AT DIFFERENT TEMPERATURES 


The effect of the rate of flow of gas upon the efficiency 
can be predicted to a certain extent from a priori con- 
sideration. Thus at zero space velocity the efficiency 
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FIGS. 4 AND 56 
Fig. 4—Bffect of rate of flow of gases on conversion at different 
temperatures. 
Fig. 5—Dffect of rate of flow of gases on conversion at different 
‘pressures. 


must be unity under any conditions and (excluding the 
possibility of complications arising from lack of tur- 
bulent flow at extremely low space velocities) as the 
space velocity becomes finite, the efficiency will in 
general remain approximately unity for a range of 
space velocities which will be greater the higher the 
temperature, the mare active the eatalyst and the purer 
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FIGS. 6 AND 7 


Fig. 6—BEffect of rate of flow of gases on conversion with 
poisoned gas. 

Fig. 7—Effect of pressure on conversion at different tempera- 
tures. 


the gas. Also, at very high space velocities the effi- 
ciency may be expected to approach zero asymptotically. 
Between these two extremes the nature of the efficiency- 
space velocity curves cannot be predicted, except that a 
point of inflexion must occur somewhere. 

These considerations are in general borne out by the 
result of experiment. Thus data obtained at constant 
pressure (31.6 atm.) and different temperatures are 
expressed graphically in Fig. 4. It will be observed that 
at 500 deg. C. the efficiency is practically unity at space 
velocities up to 10,000, while at 420 deg. the efficiency 
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FIGS. 8 AND 9 
‘ Fig. 8—Effect of pressure on conversion at different rates of 
ow. 
Fig. 9—Effect of poisons on conversion at different tempera- 
tures. 
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is far below unity even at 5,000 space velocity and 
begins to decrease much less rapidly at a space velocity 
of 40,000. 


EFFECT OF RATE OF FLOW AT DIFFERENT PRESSURES 


Very little data are available on the effect of space 
velocity on the efficiency at atmospheric pressure, due to 
the fact that the increase of frictional resistance of the 
catalyst mass and the apparatus at high space velocities 
makes the exact pressure within the catalyst a matter of 
some doubt, and the rapid variation of the equilibrium 
with the pressure makes estimates of the efficiency 
uncertain. 

Data obtained at 10, 31.6 and 100 atmospheres, how- 
ever (Fig. 5), indicate that the effect of changing rate 
of flow of gases upon the efficiency follows the same 
general principles at all pressures. At any given tem- 
perature, however, the slope of the efficiency-space 
velocity curves increases somewhat with increasing 
pressure. 


EFFECT OF RATE OF FLOW WITH POISONED GAS 


Relatively little data are available upon the effect of 
rate of flow of gases with gas containing poisons. 
Characteristic data are illustrated by the curves plotted 
in Fig. 6. Itis apparent that the general nature of the 
efficiency-space velocity curves is the same for pure and 
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for poisoned gas, the effect of poison being similar to 
that of a reduction of temperature (compare Fig. 4, 
curves I and V, with Fig. 6, curves I and III). 


THE EFFECT OF PRESSURE AT DIFFERENT TEMPERATURES 


A great deal of catalyst testing has been done at low 
pressures, especially atmospheric, because of the ease 
with which such tests can be carried out, and for this 
reason it is a matter of great practical importance to 
determine to what extent results obtained at one pres- 
sure may be used te predict results at other pressures. 

From the data plotted in Fig. 7 it appears that at con- 
stant temperature and space velocity the efficiency al- 
ways decreases slowly with increasing pressure, the 


effect being greater the lower the temperature selected 


for test. 


EFFECT OF PRESSURE AT DIFFERENT RATES OF FLOW 


Since, as indicated above, the decrease in efficiency 
with increasing rates of flow of gases is somewhat 
greater at high than at low pressures, it follows that the 
decrease in efficiency produced by increasing pressure 
must also increase with increasing space velocity. That 


is (- op) S.V. increases with increasing space velocity 


within the range of space velocities for which data are 
available—up to 40,000. This is illustrated by the curves 
in Fig. 8. 


EFFECT OF PRESSURE WITH GAS CONTAINING 
POISONS 


The data on poisoned gas are somewhat irregular and 
inconclusive, their interpretation being made more diffi- 
cult by the progressive permanent deterioration of the 
catalyst (discussed below) which may occur especially 
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FIGS. 10 AND 11 
an 10—Effect of poisons on conversion at different rates of 


Fig. 11—Effect of temperatures on ammonia content at constant 
Space velocity and pressure. 


in long-continued tests. However, all of the available 
data point to the conclusion that the decrease in effi- 
ciency produced by increasing pressure is greater for 
poisoned gas than for pure gas. 

In general it appears to be true that if the catalyst 
is operating under —" conditions that the efficiency 


is close to unity — — will be relatively small. For 
conditions under which the efficiency is somewhat lower, 
whether produced by low temperature, high space 


velocity or poisons, — - will be greater. However, if 


the conditions are such that the efficiency is very low 


CHEMICAL AND METALLURGICAL ENGINEERING : 651 


(approaching 0) the value of — will again become 
small. 

All of these facts must be borne in mind in comparing 
results obtained at different pressures and in attempting 
to predict the behavior of a catalyst at one pressure 
from data obtained at other pressures. In particular, 
attention may also be called at this time to the fact 
that the decrease in efficiency with pressure has been 
found to be much greater for some catalysts than for 
those described in this paper. Hence tests which show 
a catalyst to be very active at 1 atmosphere pressure 
cannot in general be taken as indicating that the catalyst 
will be active under conditions suitable for commercial 
operation. 


THE EFFECT OF POISONS AT DIFFERENT 
TEMPERATURES 


The only two catalyst poisons studied in any quanti- 
tative way are carbon monoxide and water vapor, these 
being the two impurities most difficult to remove from 
commercial nitrogen: hydrogen mixtures. Most of the 
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FIGS. 12 AND 13 
Fig. 12—Effect of pressure on optimum temperature. 
Fig. 13—Effect of space velocity on optimum temperature. 


experimental data have been obtained with only one or 
two concentrations of poison and even these results are 
less reproducible than the data obtained when pure gas 
is used. The conclusions as to the variation of the effi- 
ciency with the concentration of poison are therefore 
more tentative than is the case with the data on pure 
gas. Nevertheless, certain generalizations seem reason- 
ably certain. 

In general, it may be noted that as far as the data 
are available, no difference can be detected between the 
effect of carbon monoxide and that of water vapor, if 
equivalent volume percentages of either gas are con- 
sidered. This is perhaps to be expected, as at the 
temperatures in question carbon monoxide is readily 
converted into water vapor by the catalyst, according to 
the reaction 

CO + 8H, = H,O + CH, 
In the discussion, therefore, data obtained with either 
poison will be plotted upon the same curves and treated 
as though only one poison were being considered. 

In general, either poison produces a lowering in the 
efficiency, this lowering always increasing with increas- 
ing concentration of poison. Comparing the results 
at different temperatures, it will be seen from the curves 
in Fig. 9 that the lowering in efficiency produced by any 
given concentration of poison is greatest at low tem- 
peratures and decreases with increasing temperature, 
so that at 500 to 550 deg. C. for low space velocities 
and low concentrations of poison the efficiency may be 
unity, as it is on pure gas, 

The rate of change in the efficiency with increasing 


concentration of poisons ( — ac is itself a function 
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of the temperature. Thus at high temperatures the 
efficiency decreases nearly linearly with increasing con- 
centration of poison, while at low temperatures a large 
initial decrease in efficiency is followed by a much more 
gradual decrease (compare curves I and II, Fig. 9). 

It should be noted that complete recovery of the 
catalyst occurs when again tested upon pure gas after 
treatment with poisoned gas, provided the time of treat- 
ment with poisoned gas was short. After more exten- 
sive tests on poisoned gas and especially at high pres- 
sures, permanent injury to the catalyst results. This is 
discussed further below. 


THE EFFECT OF POISONS AT DIFFERENT RATES 
oF FLOW OF GASES 


The decrease in efficiency produced by a given con- 
centration of poison in the gas alters greatly with the 
rate of flow of gases. A comparison of the curves in 
Fig. 10 with those in Fig. 9 shows that the effect of an 
increase in the space velocity is very much the same 
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FIGS. 14 AND 15 


Fig. 14—Bffect of concentration of poison on the optimum pres- 
sure. 


Fig. 15—Bffect of space velocity on space-time-yield. 


as that of a decrease in temperature. At high space 
velocities the initial drop produced by a low concentra- 
tion of poison becomes greater, while further increase 
in the concentration of poison produces less and less 
effect as the efficiency approaches zero. 


THE EFFECT OF POISONS AT DIFFERENT PRESSURES 


The data obtained at different pressures with poisoned 
gas are scarcely sufficiently uniform to allow definite 
conclusions to be drawn, but all available data point to 
the conclusion that the decrease in efficiency produced 
by a given concentration of poison increases somewhat 
with increasing pressure. Whether this is true for all 
temperatures and space velocities cannot be determined 
from existing data, but it seems probable that the de- 
crease in efficiency with increasing pressure is itself a 
function of both temperature and space velocity, or 
more probably, of the efficiency itself. 


The Per Cent of Ammonia 


THE EFFECT OF TEMPERATURE AT DIFFERENT 
PRESSURES 


As pointed out above, the efficiency of NH, conversion 
always increases with increasing temperature, but since 
the equilibrium percentage of NH, decreases with in- 
creasing temperature the actual per cent of NH, in the 
gas does not always thus increase. In general, under 
conditions in which the efficiency is low and increase 
in temperature produces an increase in the per cent of 
NH,, the increase in efficiency more than balances the 
decrease in the equilibrium value. As the efficiency 
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FIGS. 16 AND 17 
Fig. 16—Effect of rate of flow on space-time-yield with pure gas. 


Fig. 17—Effect of rates of flow on space-time-yield with poi- 
soned gas. 


approaches unity, however, its increase with increasing 
temperature is slower than the decrease in the equilib- 
rium value, with the result that a decrease in the per 
cent of NH, results. For any given pressure, space 
velocity and concentration of poison there will be an 
optimum temperature, at which the maximum per cent 
of NH, will be obtained from the catalyst under con- 
sideration. This optimum temperature is of the great- 
est importance from an industrial standpoint, as it is 
an important factor in determining the most economical 
condition for commercial operation. This optimum (see 
Fig. 11) is affected by the pressure, the space velocity 
and the concentration of poison which may be present. 
If we compare determinations of the optimum tem- 
perature made at different pressures, it appears that the 
optimum temperature is slowly increased by increasing 
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FIG, 18—EFFECT OF PRESSUR®Z ON PER CENT OF 
AMMONIA AT DIFFERENT TEMPERATURES 
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pressure. This is illustrated in Fig. 12. Thus in order 
to obtain the maximum per cent of NH, with a given 
catalyst at a given pressure, the temperature of opera- 
tion must be somewhat higher at high pressures than 
at low. 


EFFECT OF TEMPERATURE AT DIFFERENT SPACE 
VELOCITIES 


Determinations of the optimum temperature made at 
different space velocities show that in general at con- 
stant pressure the optimum temperature is increased 
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by increasing the space velocity. This fact is illus- 
trated by the curve in Fig. 18. It follows therefore that 
the higher space velocity selected for operation the 
higher the temperature which must be selected in order 
that the catalyst may give its maximum percentage 
of NH,. 


EFFECT OF TEMPERATURE WITH GAS CONTAINING 
POISONS 


Since the presence of water vapor or carbon monoxide 
produces a lowering in efficiency, it is to be expected 
that the optimum temperature will be higher with gas 
containing poisons than with pure gas. That this is 
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the case is shown by the data expressed graphically in 
Fig. 14, in which it appears that the optimum tempera- 
ture rises rather rapidly with the concentration of 
poison in the gas. Thus if the gas contains poisons, it 
will be desirable to operate at a higher temperature to 
obtain the maximum output of ammonia than would be 
the case if pure gas were being used. 


THE EFFECT oF RATE OF FLOW OF GAS AT 
DIFFERENT TEMPERATURES 


Since an increase in the rate of flow of gas produces 
in general a decrease in the efficiency (see Fig. 4), at 
constant temperature and pressure, and since the equi- 
librium percentage of ammonia is constant under these 
conditions, it follows that the per cent of ammonia must 
likewise decrease similarly with increasing rate of flow 
of gas. 

However, if the gas, after removal of the ammonia, 
is to be recireulated over the catalyst, as will be the 
case in commercial operation, the fact that the per cent 
of ammonia does not decrease as rapidly as the space 
velocity increases becomes of importance. Thus if we 
consider the space-time-yield (the weight of NH, per 
liter of catalyst per hour) we find that in general this 
increases with increasing space velocity. Data illus- 
trating the increase in space-time-yield with increasing 
space velocity, at several temperatures, are expressed 
graphically in Fig. 15. 

Consideration of the curves in Fig. 15 shows that at 
high space velocities, say 40,000, the yield of NH, is 
greater at 475 deg. C. than at any other of the tem- 
peratures investigated, while at 20,000 space velocity 
450 deg. C. shows the greater yield, and at 5,000 space 
velocity the yield is greater at 420 deg. C. 

It would appear at first sight that economical com- 
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mercial operation would require the use of high space 
velocities, since the weight of ammonia produced per 
hour by a given mass of catalyst is highest under these 
conditions. This would undoubtedly be the case if high 
rates of flow of gas did not entail difficulty and expense. 
As higher rates of flow are considered, a point will be 
reached when the increased yield of NH, is more than 
offset by the increased cost of operation. It should be 
possible by experiment to determine the optimum rate 
of flow for any given installation. 


EFFECT OF RATE OF FLOW OF GAS AT DIFFERENT 
PRESSURES 


Data showing the increase of the space-time-yield 
with increasing space velocity at constant temperature 
and at different pressures are expressed graphically in 
Fig. 16. The effect of pressure upon the equilibrium 
values is so great that it masks any other effect, so that 
the space-time-yields at higher pressures are invariably 
greater than those at the lower pressures. This is bet- 
ter shown in Fig. 20 and discussed below. 


EFFECT OF RATE OF FLOW OF GAS WITH GAS 
CONTAINING POISONS 


Since, as has been previously shown (see Figs. 9 and 
10), the efficiency of NH, conversion is lowered at any 
space velocity by the presence of poisons in the gas and 
since the equilibrium values are not changed, it follows 
that the per cent of NH, will be correspondingly lowered 
by the poison, and no further discussion seems neces- 
sary. It seems desirable, however, to consider the effect 
of poison upon the space-time-yield, and data illustrating 
this effect are expressed graphically in Fig. 17. These 
data show that the rate of increase of the space-time- 
yield with increasing space velocity is much greater 
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with pure than with poisoned gas, so that if high space 
velocities, say 40,000, are to be employed, thorough puri- 
fication of the gas becomes more important. 


THE EFFECT OF PRESSURE 


As indicated above, the effect of pressure upon the 
equilibrium per cent of NH, is so great that an increase 
in pressure invariably produces an increase in the actual 
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per cent of NH,. Figs. 18, 19 and 20 illustrate (a) the 
effect of pressure upon the per cent of NH, at different 
temperatures, (b) the effect of pressure upon the per 
cent of NH, at different space velocities, and (c) the 
effect of pressure upon the space-time-yield. Discussion 
of the curves seems unnecessary. Data on the effect of 
pressure with poisoned gas are insufficient to permit 
more detailed conclusions than that the rate of increase 
of the per cent of ammonia, or of the yield, with in- 
creasing pressure is in general much less for poisoned 
gas than for pure gas. 


THE EFFECT OF POISONS 


Since the presence of pdisons does not affect the 
equilibrium values in any way, the per cent of NH, will 
decrease with increasing concentration of poison in ex- 
actly the same way that the efficiency decreases. Since 
this is illustrated above (Figs. 9 and 10), further dis- 
cussion seems scarcely necessary. 


The Change in the Behavior of the Catalyst 
With Time 


AT DIFFERENT TEMPERATURES 


When pure gas is being tested the activity of the 
catalyst is apparently unaffected by prolonged treatment 
at temperatures not exceeding 550 deg. C. The tests at 
1, 10 and 31.6 atmospheres are usually of only a few 
days duration at most, and are therefore inconclusive; 
but the tests at 100 atmospheres are frequently extended 
over 6 weeks or more, and it is characteristic of the type 
of catalyst under discussion that its activity is unim- 
paired at the end of that time, provided the temperature 
has not exceeded 550 deg. Temperatures above 550 
deg. are apt to injure the activity of the catalyst, 
especially its activity at quite low temperatures. Thus 
a catalyst which has been injured by high temperature 
treatment may not show the injury at 500 deg., but may 
show a distinct loss of activity at 400 deg. 


AT DIFFERENT PRESSURES 


As mentioned above, the tests at low pressures carried 
out in this series of tests have not been continued over 
sufficient periods of time to be of value in considering 
the depreciation of catalytic activity with time. Tests 
carried out on other catalysts, however, which deterio- 
rate more rapidly, have led to the tentative conclusion 
that deterioration is more rapid at high than at low 
pressures. This seems the more reasonable because of 
the fact that at high pressures the “work done by the 
catalyst” in synthesizing ammonia is much greater than 
at low pressures. The data, however, are scarcely suffi- 
cient to show the point conclusively. 


THE EFFECT OF POISONED GAS ON THE BEHAVIOR 
OF THE CATALYST 


When gas containing carbon monoxide or water vapor 
is being tested, a slow permanent deterioration in the 
activity of the catalyst occurs—that is, the catalyst does 
not regain its original activity when again tested with 
pure gas. This is illustrated by the data in Table IV. 














TABLE IV—RECUPERATIVE POWER OF CATALYST 
Pressure, Temperature, Per Cent 


Atm Deg. ¢ NHs3 Efficiency Gas 

100 450 14.31 0.878 Pure 

100 450 6.04 0.309 0.05percent CO ° 

100 450 12.26 0.708 = after CO treatment for 
ays 

100 450 2.13 0.130 0.1 percent HzO 

100 450 11.00 0.600 Pure gas after CO and H;,O 


treatment for 31 days. 
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The permanent deterioration produced by the poison 
is probably greater the higher the concentration of 
poison, the longer the time of treatment, the higher the 
temperature and the higher the pressure. At low pres- 
sures (10 to 31.6 atm.) complete recovery of the catalyst 
may follow several days treatment with poisoned gas, 
but at 100 atmospheres the original activity is scarcely 
ever regained. 

The available data do not enable us to determine 
whether or not the progressive deterioration would con- 
tinue indefinitely or whether it would approach some 
limiting value with continued testing. Indications favor 
the latter presumption, since the catalyst will usually 
give a constant per cent of NH, when treated with 
poisoned gas, even though it may be suffering deteriora- 
tion—that is, the deterioration is shown by a failure to 
return to the original activity when tested on pure gas, 
and not by a gradual decrease in the activity toward 
poisoned gas. 

In conclusion, it may be well to emphasize again that 
these data have been collected from tests on the three 
types of apparatus described in the preceding articles 
of this series. An analysis of the data has been made 
and tentative generalizations have been drawn, the con- 
clusions being tentative because of the fact that the 
data are not always complete, and because of the un- 
certainty that an exact identity of conditions exists in 
the three plants in all cases. 





A New Drop Frame Factory Truck 


In handling barrels, bales, bags or heavy rolls, there 
has been a demand for an especially low loading platform 
electric truck. The Elwell-Parker Electric Co., of Cleve- 
land, Ohio, has produced, and has had in operation for 
some time, a truck built up of 95 per cent standard 





DROP FRAME FACTORY TRUCK WHICH SOLVES 
MANY PROBLEMS 


parts on special frame. This equipment offers the solu- 
tion to many annoying trucking problems, where hauls 
are so long that a man with a hand truck is too slow and 
expensive a means for the movement of materials. This 
truck carries a storage battery on the upper deck with 
motor and worm drive axle beneath. All four wheels 
steer. The “kick-up” on platform houses the rear 
wheels. Drive wheels are fitted with 214 x 34-in. rubber 
tires and the trailing wheels with 104 x 5-in. tires. The 
truck will operate 15 to 20 miles on a single battery 
charge. 
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Electric Steam-Generator 


N ELECTRIC steam-generator utilizing the prin- 
ciple of heating produced by resistance to flow of 
electric current through water has recently been placed 
on the market by the Electric Furnace Construction Co., 
Philadelphia, Pa. In this apparatus steam is generated 
by high-tension alternating current led through the 
water to be evaporated by means of electrodes, placed 
in a vertical tank. The quantity of steam produced, the 
pressure at which it is generated and the consumption 
of current are governed by the height of the water in 
this tank, control being obtained through ‘standard 
valves. Due to the elimination of the firehox and boiler 
setting, a great reduction in space required per boiler- 
horsepower is effected. 
Any water that is suitable for the ordinary boiler 
is satisfactory and it is not necessary to install water- 











ELECTRIC STEAM-GENERATOR INSTALLED AT PLANT 
OF CANADIAN ELECTRO PRODUCTS CO. 


softening apparatus, as the salts in the water settle out 
as a sludge at the bottom of the tank instead of form- 
ing a scale, as in the ordinary type of boiler. * This is 
because no part of the boiler is at a higher temperature 
than that of the steam. Corrosion is also eliminated 
for the same reason. The only part subjected to much 
wear is the electrode, which may be easily and cheaply 
renewed. 

The most important application of the electric steam- 
generator’ is in industries located within the range of 
hydro-electric power plants, where use may be made of 
surplus power or “spillway” power. It is also possible 
in some cases to use the excess power at off-peak loads 
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for generating steam and to store this supply of heat 
or utilize it when available, as a parallel to coal- or 
oil-fired boilers, thus reducing the fuel consumption. 
Conditions such as this occur at many paper and pulp 
mills, and in many other industries. In some districts 
where fuel is expensive and water power is available 
the complete substitution of electric steam-generators 
for boilers heated by other means should prove econom- 
ical. Under such conditions similar electric steam- 
generators have already had wide and successful applica- 
tion in Italy, France, Switzerland, Norway and Sweden. 
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Crystal Structure of Solid Solutions.—Using the X-ray 
spectrometer in the manner described in CHEMICAL & METAL- 
LURGICAL ENGINEERING, Vol. 25, p. 657 (Oct. 5, 1921), and vol. 
26, p. 82 (Jan. 11, 1922), Edgar C. Bain reported the results 
of studies on the “Crystal Structure of Solid Solutions” 
before the February meeting of the American’ Institute of 
Mining and Metallurgical Engineers. 

The binary system Cu:Ni is of uninterrupted solid solu- 
tions. Since both these metals, when pure, crystallize in the 
face-centered cubic arrangement and have very similar 
dimensions (3.60 and 3.54 Angstroms respectively), the space 
lattices of the intermediate alloys should show the minimum 
distortion. Investigation of annealed specimens bears this 
out. All the alloys are face-centered cubes; the size de- 
creases gradually with increasing nickel, an effect exactly 
similar to the change in a crystal space lattice with tem- 
perature. 

Gold-copper alloys behave similarly, despite the great 
difference in size of their crystalline units (face-centered 
cubes of 4.08 and 3.60 Angstroms respectively). All the 
alloys are true face-centered cubes; the change in size is 
mostly confined to the middle half of the range. Thoroughly 
annealed 75:25 alloys in both of these systems gave some 
faint lines in the X-ray crystallogram which were identified 
with a cubic system just twice the size of the dominant 
one. Evidently this is what should occur in a 3 to 1 alloy 
if it were homogeneous—i.e., the atoms of the solute equally 
distributed among the atoms of the solvent. 

Metals which crystallize in different crystalline types and 
yet form uninterrupted solid solutions act differently. The 
dominant partner or solvent absorbs a certain amount of the 
other with no measurable distortion of its space lattice. For 
instance nickel (face-centered cubic; 3.54 Ang.) will absorb 
65 per cent of chromium (body-centered cubic; 2.90 Ang.) 
without distorting its space lattice. Alloys containing from 
65 to 95 per cent Cr show space lattices of both constituents; 
chromium appears to be able to absorb only 5 per cent Ni 
into its normal structure. Copper and manganese act simi- 
larly. There is an overlap (where both crystallograms are 
produced in one alloy) between 60 and 90 per cent man- 
ganese. This series has a minimum melting point at 870 
deg. C., at 30 per cent manganese. 

Bain thinks that this “overlap” denotes the presence of 
crystals of both types (either pure metal or conjugate solu- 
tions) in the metal, despite the fact, that microscopic ex- 
amination shows only one phase. Annealed samples show 
a very coarse grain, and the dominant partner gives a 
“dashed” crystallogram characteristic of large crystals. The 
other metal simultaneously prints a finely penciled set of 
lines characteristic of a fine-grained sample,’ and possibly 
exists in sub-microscopic particles. 

Iron-nickel alloys exhibit the effect of allotropy. Alpha 
iron is body-centered cubic (2.86 Ang.) whereas gamma iron 
is almost exactly like nickel (face-centered cubic, 3.54 Ang.). 





“Mixed Orientation Develo in Crystals of Ductile Metals by 
Plastic Deformation,” by Bain and Jeffries, Cuem. & Mer. ENa.. 
vol. 25, p. 775 (Oct. 26, 1921). 
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Alloys up to 25 per cent nickel, even if annealed, show only 
the crystallogram of alpha iron. However, if the gamma 
state in iron is preserved by quenching, the pattern due to 
nickel is exhibited nearly to pure iron. 

Soft Spots After Case-Hardening—H. W. McQuaid and 
E. W. Ehn, metallurgists for the Timken Roller Bearing 
Co., presented an important paper before the February 
meeting of the American Institute of Mining and Metal- 
lurgical Engineers on “Effect of Quality of Steel on Case- 
Carbonizing.” In the manufacture of roller bearings, the 
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veloped in such steel by cupric reagents—indeed, 24 hours at 
925 deg. C. in the carburizing pot should give ample time for 
equalization of soluble phosphides. If the surface of a smal! 
ladle of molten electric steel—a steel which carburized per- 
fectly—is blown slightly with oxygen gas, that sample when 
carburized shows a complete breakdown of pearlite into 
massive ferrite and cementite. Figs. 1 to 4 show samples 
taken from an electric furnace at various times during the 
heat—it is evident that the microstructure of the case is not 
correct until after the charge has been deoxidized with ferro- 























FIGS. 1 TO 4—HYPEREUTECTOID ZONE IN FORGED TEST INGOTS OF ELECTRIC STEEL TAKEN FROM VARIOUS 
TIMES DURING THE HEAT. X 170. ETCHED WITH PICRIC ACID 


Fig. 1—Charge just melted. Fig. 2—Second slag made up. 
parts, made of low-carbon steel, are carburized and heat- 
treated with the utmost care and under strictest control, so 
as to produce greatest uniformity in the product. Yet 
often whole heats would show nearly 100 per cent rejections 
on account of soft spots discovered when testing the hard- 
ened pieces with a file. Chemical analysis failed to show any 
differences from other heats which acted properly, nor was 
the carbon in the case materially lower. Special attention 
to the cementation and hardening did not remove the trouble, 
nor did recarburization or change in the cement help any. 
Samples of this “off” steel, when packed in the same box 
with other steel known to be normal as far as carburization 
was concerned, would still be soft at final inspection, 
although the comparison pieces hardened perfectly. 

It was found that the behavior on hardening could be pre- 
dicted by microscopic examination of the carburized pieces, 
as indicated in Table I. A good case is shown in Fig. 4, 
while a bad one is shown in Fig. 1. 








TABLE I—MICROSTRUCTURE OF GOOD AND BAD STEELS 


Zone Good Steel Bad Steel 
Hypereutectoid case Large uniform lite Small pearlite grai 
‘ i wy Massive FesC £ 


Uniform thin FegC network Surrounded by ferrite 
Deeper thinner 


4 
Euteetoid sone... .. . and thicker than in Shallower 


bad steel. . than in good steel 
Hypoeutectoid sone Coarse crystalline Isolated fine ferrite areas 
Continuous bold ferrite net- 
wor 
Core............... Normal angular pearlite Banded ferrite and with 
areas ghost lines 








Pieces from each stage of manufacture were carburized, 
and a defective steel proved a poor carburizer back to the 
ingot. It was therefore concluded that the trouble originated 
in the furnace. It has been Messrs. McQuaid and Ehn’s 
practice, therefore, to pour a small ingot at the middle of 
each cast, forge it down to a bar, and heavily carburize this 
bar. If the cementite near the surface appeared in divorced 
masses, the heat would not be accepted. Co-operation on 
the part of the steelmakers was obtained after the Timken 
company had demonstrated that this test was able to 
segregate a group of samples submitted by the steel com- 
pany with secret marks and from heats some known to be 
bad, others known to be correctly made with great care. 

While the exact mechanism of the pearlite divorce is un- 
known, it is thought by the authors to be a characteristic 
of oxide included in the metal. For instance, fairly good 
steel may have a ghost line here and there, and this ghost 
line will persist throughout carburization and be the locus 
of divorced cementite. No phosphorus bandings are de- 


Fig. 3—Ferrosilicon added. 


Fig. 4—VFinished heat. 


silicon. Brearley thinks that soft spots on case-hardened 
work are due to low manganese in the stock, an idea which 
the authors harmonize by saying that low manganese means 
excessive loss of the ferro or spiegel added, and consequently 
an overoxidized heat of metal. 


The Importance of Low Handling Costs.—In a paper on 
this subject in Chemical Age of London for Feb. 26, 1922, 
Herbert Blyth states that if the chemical industry is going 
to perform all the great things that are expected of it for 
the benefit of mankind, it will have to be invigorated by the 
sweeping away of inefficiencies and the employment of 
modern methods. He states that in nearly all chemical 
works the want of efficient unloading and conveying equip- 
ment is one of the chief causes of the high cost of produc- 
tion, it being an established fact that the cost of the product 
is almost directly proportional to the cost of simply moving 
the material into the works, through the plant, and out of 
the works again. Another factor is the speed of handling 
the material. If production is kept at full capacity by 
proper feeding of materials, cost will naturally be much less 
than with restricted delivery of material. : 

In the matter of unloading bulk materials from car or 
barge notice is taken of the convenience and economy ob- 
tained through the utilization of pneumatic methods. 
The advantage of this method lies in the continuous nature 
of the duty performed and the elimination of hand labor in 
trimming; but the method can be used only for a practically 
dry and fairly fine material. For coarse or moist materials 
the crane,and bucket unloader is recommended. 

For handling from the unloading point the belt conveyor 
is recommended when the route is straight, unobstructed, 
and not too long. For heavy material, or material dis- 
charged into a pit by bottom dump cars, which involves 4 
lift as well as a horizontal movement, the monorail carrier 
is recommended. The final choice of the handling method 
used must rest on a study by the chemical engineer, the 
mechanical engineer and the financial man of the material 
to be handled, its tonnage, and the route over which the 
handling is to be done, together with the cost of the various 
methods available. 

In conclusion, it is stated that the chemical industry has 
not hitherto properly investigated its handling problems or 
taken serious notice of the improved equipment available. 
The objects of every industry are to cut production costs, 
increase output and improve plant conditions, and a great 
deal can be done toward the achievement of these objects by 
the adoption of suitable methods of handling the raw 
materials and products. 
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STEEL MILL BUILDINGS. Fourth Edition. By Milo S. 
Ketchum. New York: McGraw-Hill Book Co., Inc. 
Price $6. 

In this book is found an old friend in a new flexible cloth 
binding well suited to constant and hard usage. The author 
has re-written much of the book and added a considerable 
amount of subject matter and many instructive drawings 
and diagrams, including very valuable data on a number of 
proved building materials developed since the earlier edi- 
tions of this book, and a large variety of the newer type of 
building construction. In the preparation of drawings and 
diagrams, the work has been carried out in an exceptionally 
neat, orderly and well-arranged manner, using plain letter- 
ing of nearly uniform character throughout the book and 
offering a very excellent example to the student during his 
habit-forming years. 

It is doubtful if some of the tables, those also found in the 
handbooks published by various steel companies, will prove 
of much value to or be often used by the experienced engi- 
neer, but since the work is also offered as a text book for 
students, they may well serve a useful purpose. 

Special credit is due the author for putting in concise form 
the analysis of stresses in statically indeterminate structures 
of a wide variety, a subject hitherto involving so much sift- 
ing of chaff from the wheat that the busy engineer has 
shown a marked tendency to avoid many useful forms of 
structures entailing such calculations. L. W. EMERSON. 
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CONDENSED DESCRIPTION OF THE MANUFACTURE 
OF BEET SUGAR. By Franz Murke, Ph.D., A.M. 
5 x 83, v + 175 pages. New York: John Wiley and 
Sons, Inc., 1921. Price $2.50 net. 

Dr. Murke’s book directs more attention to the principal 
operations of beet-sugar factories than to the equipment 
used. This is an excellent feature. Another good feature 
is the running commentary on the mistakes and difficulties 
commonly encountered, including methods of avoiding or 
overcoming them. In this latter the author gives us a 
liberal helping from his own store of wisdom accumulated 
through years of experience and comparative study of 
the operations of several factories. The style is very 
concise and usually clear, but the brevity has been carried 
to the extremity of omitting illustrations, diagrams and 
even tables of analytical data showing the successive 
changes in the products as they advance through the 
process. The book therefore is addressed (in the preface) 
especially to readers who already have a respectable knowl- 
edge of the process. But since there is very little about 
the relations of the various operations one to another or 
to the process as a whole, one of its greatest potential 
values has not been developed. Treatment of the opera- 
tions in flow-sheet sequence was perhaps thought sufficient. 

Although the book was mainly written several years 
ago, it has been brought generally up to date. Some excep- 
tions to this are the omission of modern devices applied 
to the cleaning and handling of beets, the recommenda- 
tion of daneks for thin juice filtration (p. 50) and the 
treatment of reactions from the standpoint of the old 
chemistry rather than of modern colloidal and physical 
chemistry. The discussions of such obsolete practices as 
the bluing of sugar (p. 91) and the osmose process take 
up space that could have been given to more valuable 
features. 

_ There is little to stimulate new thinking, or to indicate 
lines of probable future development. The style is usually 
one-sided and conservative. Some poorly constructed sen- 
tences and numerous awkward or half-Anglicized expres- 
sions such as “after-purification,” “healthy juices,” “maish- 
Ing,” “wagons . . . carried on rails” (for “dump-cars”), 
ete, mar the usual perspicuity. The frequent allusions to 

opean practice would be more valuable if they were 
complete enough to give the reader a clear idea of what 
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is most general there and how it differs from American 
practice. 

The absence of an index will discourage the use of the 
book as a handbook. There is no bibliography or other 
guide to the literature of the subject of beet-sugar manu- 
facture or of the individual operations used, and Claassen 
is the only other authority cited. The six tables and two 
or three formulas making up the last chapter are useful, 
but it would seem desirable to have included also some 
equally useful but less readily available data. 

The book is very readable and should prove valuable to 
chief chemists, foremen and others who are in the stage 
of secondary training in the subject and interested espe- 
cially in the operation rather than in the engineering side 
of it. In fact, it is surprising on the whole how much useful 
information of this type is included in the 155 pages of 
text proper. In some respects the treatment is often 
better than in most other books on the same subject. For 
example: (1) Without saying so, the author shows that 
the diffusion process is ordinarily one of continuous extrac- 
tion with intermittent charging of fresh beets and dis- 
charging of exhausted pulp and that it is not intermittent 
counter-current extraction as some books would lead one 
to believe. (2) The saving in steam and condenser-water 
by the application of vapor-heating is shown. (3) The 
starting, operation and closing down of a limekiln is de- 
scribed so simply and yet so definitely that anyone who 
has read it would probably not make such blunders as we 
sometimes hear about in connection with this station. 

Aside from the texts prepared by some of the sugar 
manufacturers for the instruction of their employees, which, 
however, are not readily available, it is the best book on 


American practice. M. J. PROFFITT. 
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JOURNAL OF THE INSTITUTE OF METALS, vol. 26. 
Edited by G. Shaw Scott. 8vo. 760 pages. London: 
The Institute, 36 Victoria St., S.W.1. Price 31s. 6d. 

Again the British Institute of Metals is to be congrat- 
ulated upon a very attractive and useful book, published and 
in the hands of their members within 5 months after the 
autumn meeting. It contains not only the technical papers 
presented at that time, and 120 pages of discussion thereto, 
but the May lecture on “Casting of Metals,” by Prof. Thomas 
Turner, 200 pages of abstracts from current metallurgical! 
periodicals, and a considerable mass of society news. In- 
deed, the bulk of the volume is growing apace. However, in 
the opinion of the reviewer, the present volume could be 
compressed by 100 pages, partly by elimination of matter of 
purely temporary interest and which, on this side at least, 
would be placed in the hands of the membership through 
bulletins or circulars, and the remainder through a typo- 
graphical rearrangement of the index. 

A continuation of the notable papers on light alloys is 
noted in an extended discussion of constitution and age- 
hardening of Al:Mg:Si alloys by D. Hanson and Marie Gay- 
ler. Most of the other papers deal with the properties of 
worked metal (pure copper and zinc) cold drawing of bronze, 
and extrusion. G. D. Bengough also adds a summary of the 
findings of the Corrosion Committee, having special ref- 
erence to methods which may be adopted to minimize cor- 
rosion of brass condenser tubes. Laboratory men will be 
interested in the papers on electro-etching and scleroscope 
tests on thin specimens. New copper alloys of promise with 
up to 8 per cent nickel and 10 per cent aluminum are dis- 
cussed by A. A. Read and R. H. Greaves. Foundry practice 
is touched upon in papers on the effect of lead in Admiralty 
mixture, and the density of brasses. In this vein, R. Genders 
presented a very interesting note on the casting of brass 
ingots, wherein he notes that rejections due to pipe and 
inclusions in hollow drawn 70:30 brass articles were re- 
duced from 25 per cent to nearly zero by using best steel- 
teeming practice. Long narrow ingots, 14 in. square, 6 or 
7 ft. long, were replaced by others 30 in. long, taper- 
ing from 34 to 3 in. square. These were set big end 
up, the top surmounted by a hot fireclay top, a “dozzle,” 
and the teeming slowed down so that when cast the 
ingot was solidified and much colder at the bottom than 
at the top. E. E. THuM. 
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Week’s Testimony in Dye Investigation Brings 
No Substantiation or New Developments 


The sensational developments which rumor had promised 
would be disclosed when the testimony of dye importers was 
heard before the Senate sub-committee have apparently 
fallen as flat as Senator King’s original charges. The testi- 
mony of Herman A. Metz, importer and manufacturer, dis- 
closed nothing more startling than a personal animosity 
between himself and Francis P. Garvan, former Alien Prop- 
erty Custodian. 

For the rest, the King charges have been somewhat lost 
in the shuffle of witnesses entering an eleventh hour agita- 
tion for tariff protection. Charges and counter-charges 
which have characterized the entire investigation promise 
to pass into the record without substantiation. Senator 
Shortridge’s comment on some of Mr. Metz’s statements to 
the effect that his statement was “argument and inference” 
drew from the latter a reply which seems to summarize the 
situation. “That’s all we’ve had from either side,” said 
Mr. Metz. 


METZ CONTINUES READING OF TESTIMONY 


The testimony of Mr. Metz occupied four days of the 
hearing. He began the reading of his lengthy statement 
on March 23 and concluded March 29. In his testimony, 
Mr. Metz went into the details of his troubles with the 
Alien Property Custodian and attempted to defend his 
stand in opposition to the dye embargo. He seemed very 
bitter in his resentment of the action brought against him 
during the war by F. P. Garvan, declaring that the latter 
“sought to ruin me in the interest of those in whom he was 
interested.” 

“I was evidently German when it suited his purpose,” he 
stated, “but was 100 per cent American when I took stock 
in his Chemical Foundation or was granted licenses by the 
Foundation under patents they claimed to own.” 

He had refused to surrender the stock of H. A. Metz 
& Co., and the H. A. Metz Laboratories, Inc., upon demand 
of the Alien Property Custodian, Mr. Metz said, and had 
obtained a temporary injunction in New York enjoining the 
Custodian from taking any action on the stock of those 
companies. Metz had instituted proceedings to recover 
the stock of the Farbwerke-Hoechst Company. 

He had consulted Charles E. Hughes, now Secretary of 
State, he said. “Pending a hearing on the temporary in- 
junction, Garvan tried to arrange by stipulation just under 
what conditions I was to deposit the stock, because I told 
Judge Hughes I positively refused under any condition 
to allow Garvan to put his directors into my salvarsan 
plant and if he did, I would close the plant and take every 
man out. 

“Various stipulations were suggested but I refused them, 
all of them, even when Judge Hughes told me I was 
running risk of being indicted, as under the Alien Property 
Custodian law his determination was sufficient, and I had 
redress under section 9. I realized there was no redress 
after once my property had been taken. I had been dam- 
aged enormously by the reports of Garvan’s seizure and 
the stories circulated by my competitors about being Ger- 
man, all of which was enough to condemn anyone,in those 
days.” 

CRITICIZES INSTITUTE AND FOUNDATION 


The witness brought Judge J. Harry Covington, a former 
member of Congress from Maryland, and now counsel -for 
the American Dyes Institute, into his testimony, declaring 
that he had been active before Congress in support of em- 
bargo legislation for American dye manufacturers. 
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Mr. Metz went into much detail concerning his relations 
to the American Dyes Institute and the Chemical Founda- 
tion. He charged that the principal activities of the first 
had been in obtaining legislation and said that the second 
“posed as a quasi-public organization, whereas there is 
nothing public about it.” 

Mr. Metz told in detail of his manufacture of salvarsan, 
declaring that the service he had rendered in this connec- 
tion would have been rendered if the Chemical Foundation, 
which holds a patent for its manufacture, had never been 
heard of, as he manufactures under a patent from the 
Federal Trade Commission. 

In answer to questions from Chairman Shortridge, the 
witness declared himself in favor of protecting the do- 
mestic manufacture of salvarsan by an ad valorem rate of 
50 or 60 per cent plus a specific duty. 

“A specific rate of 7 to 10 cents a pound would protect 
us on dyes, but not on salvarsan,” he said. 

Touching on the value of the patents taken over by the 
Chemical Foundation, Mr. Metz declared that the salvarsan 
patent was “worth a million dollars to anybody”; that the 
indigo patent was very valuable and that the patents of the 
Bayer Co., seized and sold during the war, were worth 
several millions. Mr. Garvan, as Alien Property Custodian, 
knew that they were worth “a great deal more” than the 
$250,000 paid by the Chemical Foundation, he added. 

The witness attacked the policy of the Dermatological 
Research Institute of Philadelphia. Although not run for 
profit, he said, the Institute sells its product in the open 
market in competition with those manufacturing for profit. 
The difference is, according to the witness, that he had to 
pay taxes to the government on his profits while the Insti- 
tute did not. He declared that the Institute had made 
$500,000 in profits from its manufacture and had “presented” 
this to itself, not for profit, but for further research work. 


No Dye MONOPOLY, SAys METz 


“There is today no monopoly in the American dye and 
organic chemical industry, but the strongest kind of com- 
petition; everybody is trying to turn stocks into cash,” Mr. 
Metz declared. “Banks are calling loans on stocks of dye 
companies,” he continued, “prices are falling and you know 
when that is going on there is no monopoly.” 

He estimated that about twenty of more than eighty 
plants making dyes and chemicals in this country have been 
forced to close because of decreased consumption and com- 
petition. He declared that he had done everything possible 
to help the American industry, as he wished to see it 
prosper. 


TARIFF WOULD PROTECT MANUFACTURERS 


In answer to questions from the chairman, Mr. Metz said 
that a tariff can be written which would protect adequately 
75 per cent of the dye products made here. The protection 
should be 50 per cent ad valorem and from 7 to 10 cents 4 
pound specific duty on dyes and the same duties on inter- 
mediates. “With that protection, I'll guarantee that my 
plants will run and make all the products they make today,’ 
he added. 

Mr. Metz said he had no criticism to make of the me 
in charge of the licensing system and that it had been admit 
istered fairly and well, but he objected to the system % 
inconvenient and costly to consumers of dyes. He said 
he was speaking solely in the interests of the consumers. 


TEXTILE MAN Favors EMBARGO 


Franklin W. Hobbs of Boston, president of the Arlingt0 
Mills, Lawrence, Mass., was the first witness following Mr 
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Metz. Mr. Hobbs explained that his mills manufacture 
worsteds used in men’s and women’s wear and dye 350,000 
yards a week. He announced that he would discuss the 
question of what is needed for adequate protection of the 
Amertean dye and organic chemical industry as an American 
citizen and as a large consumer of dyes. 

The substance of his testimony was an expression of 
confidence in the ability of American dye manufacturers to 
meet the needs of the textile trades if given proper pro- 
tection. “We have no complaint to make whatever of 
American dyes. We use a few foreign dyes, for fancy 
shades, but I believe these shades will soon be made in 
this country,” he said. 

Mr. Hobbs expressed himself in favor of the licensing 
system, saying: “If we want to be absolutely sure about 
protection, we’re going to get results with the licensing 
system. You may get it with a tariff, but we are sure of 
getting it with the licensing system.” 

H. J. Conn of the Agricultural Experimental Station at 
Geneva, N. Y., said the American scientific men are inter- 
ested in the maintenance of the American dye and chemical 
industry, regarding it as necessary to proper research work. 
He said about ten American manufacturers have standard- 
ized their colors for biological research work. This witness 
had no opinion to offer as to the best means of protecting 
the American industry. 

SCHAMBERG DEFENDS DERMATOLOGICAL INSTITUTE 


Dr. Jay Frank Schamberg, director of the Dermatological 
Research Institute, Philadelphia, commented vigorously on 
testimony relative to his institution, given by Mr. Metz. 
Dr. Schamberg said he was at a loss to understand just what 
Mr. Metz meant by his statement. He said that if Mr. Metz 
meant that Dr. Schamberg and his associates turned over 
to an institute incorporated for philanthropic and scientific 
purposes money which they could legally have retained for 
themselves, Mr. Metz was correct, but that if he meant 
that one penny was retained for the personal profit of Dr. 
Schamberg or his associates, the statement was “a miserable 
and damnable calumny.” 

The witness explained that the Dermatological Research 
Laboratories were established in Philadelphia in 1912, 
through the generosity of P. A. B. Widener of Philadelphia, 
who financed their scientific work for four years. After 
his death further support from this source stopped. These 
laberatories, the witness explained, were engaged dur- 
ing this period in research work to develop new chemical 
compounds to combat germs causing infectious diseases. 

Continuing, he went into the relations of the Laboratories 
with Mr. Metz during the war when there arose an urgent 
need for salvarsan. The primary purpose of his organiza- 
tion in manufacturing salvarsan was to meet this shortage, 
lower the price to the poor and supply physicians and hos- 
pitals. He believed, he said, that these purposes have been 
fulfilled, as the American product is selling today at about 
one-fifth the price the Germans received here for their 
product before the war, and the American product today is 
the superior, he declared. 

“If the German product were allowed to come in, I believe 
the Germans would be able to close most of our laboratories 
by price competition,” said Dr. Schamberg. 

The witness explained that the production of salvarsan is 
only one of the activities of the Institute, which, he said, is 
constantly carrying on research work to discover drugs to 
cure infectious disease and has done so. All profits must 
be, he said, devoted to the research work. 





Helium Research to Continue Despite Opposition 

During consideration of the army appropriation bill by 
the House, Representative Green of Iowa sought to ter- 
minate experiments on helium. He took the position that 
it is not necessary to recover helium, as dirigibles are going 
out of use. Representative Lanham of Texas defended 
appropriations for conservation of helium. An amendment 
by Mr. Green to discontinue the investigation by striking 
from the bill authorization to acquire land to explore, 
Procure or reserve helium gas as carried by the bill on 
committee recommendation was rejected, however. 
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Utilization of Water Power at Muscle Shoals 
by Haber Process Is Proposed 


The Secretary of War has received a proposal for the 
purchase and operation of some of the Muscle Shoals prop- 
erty from Dr. Charles L. Parsons, representing a group 
which will organize a company called the Southern Nitrate 
Corporation. The company will be organized, if the pro- 
posal is accepted, and will in turn organize a corporation, 
the securities of which will be offered to the public. 


DETAILS OF THE PROPOSAL 


The company proposes to purchase the first 100,000 kw. 
of secondary horsepower developed at the Muscle Shoals 
Dam at a price of 0.75 of a mill. 

It offers to purchase Plant No. 1 for $600,000, the pur- 
chase price to include everything except the designs acquired 
from the General Chemical Co. over which the government 
has jurisdiction. As a condition of the purchase the com- 
pany will demand the option to lease the earbide plant, part 
of Plant No. 2, for $50,000 per annum and the option to 
purchase the Waco quarry property for $200,000 or to lease 
it for $20,000 per annum. 

The company will agree to operate Plant No. 1 as an air 
nitrogen fixation plant, using as much of the power as is 
necessary to produce hydrogen for the ammonia process by 
electrolysis. It further agrees to produce calcium carbide 
or phosphoric acid and potash by electrothermal methods 
in the carbide plant. It will maintain a research laboratory 
and keep all leased property in good condition for the 
use of the government in case of emergency. It will also 
agree, in case the government leases the rest of the cya- 
namide plant, to supply the lessee with calcium carbide at 
6 per cent profit as well as nitrogen and power at cost. 


ADVANTAGES OF THE HABER PROCESS 


In presenting the proposal Dr. Parsons pointed out that 
the decreasing importance of the cyanamide process for 
nitrogen fixation was due to the rapidly increasing success 
of the Haber process. Already the General Chemical Co. 
has a very successful plant in operation at Syracuse, N. Y. 
A large plant for producing 100 tons of fixed nitrogen per 
day is under construction at Billingham, England. Prof. 
Claude has constructed a remarkable plant in France which 
operates on the same principle but under much higher pres- 
sures. In Italy and Japan similar plants are under con- 
struction. Finally, a large cyanamide plant in Odda, 
Norway, almost half as large as Muscle Shoals, was sold 
for the equivalent of $10,000, which is scrap value. This 
Norwegian company plans to install a Haber process plant. 
All of these data were presented with a view to substan- 
tiating the claim that the Haber process is more desirable 
than the cyanamide process—a better commercial possibility. 
This particular point has been the subject of a very impor- 
tant controversy which originated in the discussion of the 
Henry Ford offer. 

The company which will be organized by Dr. Parsons 
is in no way connected with any of the other parties who 
have made proposals on the Muscle Shoals project. It is 
not primarily interested in the “philanthropic production 
of fertilizer,” but claims to be a business organization 
organized to develop a profitable industry. 

Such a plant, it is claimed, will be able to produce enough 
nitrogenous fertilizer at a relatively low cost to stabilize 
the price of the commodity in this country and lower the 
cost to the consumer. In addition to fertilizer it is planned 
to produce calcium carbide and acetylene for autogenous 
welding. Finally, if development work indicates that the 
process will be successful, phosphoric acid and potash will 
be produced by electrothermic methods in some of the 
carbide furnaces. 


Date of N. J. Society Meeting Changed 


The April meeting of the New Jersey Chemical Society 
will be held on the 17th, instead of on the second Monday 
as usual. The speaker will be Prof. W. D. Harkins of the 
University of Chicago, who will talk on “Isotopes and the 
Building of Atoms.” : 
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Revival of Patent Convention With Germany 
Delayed—Working Clause Proposed 


The President is understood to be satisfied that it would 
be unwise to revive the patent convention of 1909 with Ger- 
many. The Senate recently authorized the President to 
revive this patent convention, but it is believed that the 
Senate action was taken without a thorough understanding 
on the part of most members that it would exempt German 
patents taken out in this country from any working clause 
that might be enacted. The convention also exempts Amer- 
ican patents registered in Germany from any working 
clause which might be adopted in that country. There are 
certain American industries which are very anxious to 
have that safeguard, but the arrangement would be partic- 
ularly harmful to the chemical industry. 

The whole matter of a patent working clause is to be 
threshed out at once. Senator Stanley of Kentucky has 
introduced a bill which has been approved by the War 
Department. Public hearings on the bill have been called 
for April 5. The salient feature of the Stanley bill pro- 
vides that “any patent or patents issued to any person or 
persons under the provisions of this act shall contain a 
proviso to the effect that if such patent so granted is not 
worked or put in operation so as to result in actual pro- 
duction in the United States of the article embodied in 
such patent in reasonable quantities within a reasonable 
time from the date of its issue, which in no case shall be 
less than 2 years nor more than 5 years, the United States 
reserves the right to license any person or persons for pur- 
poses of manufacture in the United States, and to use and 
sell the subject matter thereof subject to the conditions 
hereinafter provided.” 

In all probability the definition of a reasonable time will 
be altered so as to leave it to the discretion of the adminis- 
trative officer. 





Societies Co-operate in Work on Corrosion Under 
Committee of National Research Council 


The National Research Council recently appointed a com- 
mittee connected with its Division of Research Extension 
with the following membership: 

W. M. Corse, chairman, Monel Metal Products Corpora- 
tion, Bayonne, N. J.; Wilder D. Bancroft, Cornell University, 
Ithaca, N. Y.; John Johnston, Yale University, New Haven, 
Conn.; G. K. Burgess, Bureau of Standards, Washington, 
D. C.; D. M. Buck, American Tin Sheet & Tin Plate Co., 
Pittsburgh, Pa.; William H. Bassett, American Brass Co., 
Waterbury, Conn.; E. M. Chamot, Cornell University, 
Ithaca, N. Y., and Colin G. Fink, 101 Park Ave., New York 
City, secretary. 

The purpose of this committee is to serve as a general 
clearing house and to devote its attention essentially to 
fundamental scientific study of corrosion. This committee 
desires to get in touch with all the work that is being 
done on corrosion whether through societies, associations, 
institutes, universities or private or industrial laboratories. 


Various Socieriges HAVE CORROSION COMMITTEES 


The American Society for Testing Materials has had a 
committee on corrosion of iron and steel for a number of 
years, known as Committee A-5. J. H. Gibboney, chemist 
of the Norfolk & Western R.R., Roanoke, Va., was desig- 
nated as acting chairman of the committee, following the 
death of Dr. S. S. Vorhees of the Bureau of Standards, and 
the secretary is J. A. Aupperle, chief chemist of the Amer- 
ican Rolling Mill Co., Middletown, Ohio. The committee is 
representative of both non-producers and producers of iron 
and steel, with four sub-committees, one an advisory com- 
mittee, another a committee on preserving metallic coatings 
of metals, another a committee on inspection and the last 
a committee on total immersion tests. It has been decided 
to establish a further committee (Committee B-3) on cor- 
rosion of non-ferrous metals and alloys, representing non- 
producers and producers. 

The American Committee on Electrolysis was organized 
in 1913 through the activity of some members of the Amer- 
ican Institute of Electrical Engineers, representing, in 
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addition to the Institute and the Bureau of Standards, the 
following organizations: American Electric Railway Asso- 
ciation, American Gas Association, American Railway Engi- 
neering Association, American Telephone & Telegraph Co., 
American Water Works Association, National Electric Light 
Association, National Gas Association of America. This 
committee is made up of twenty-seven engineers, three 
from each of the organizations named. This general com- 
mittee appointed a special research sub-committee of which 
H. S. Warren, 195 Broadway, New York City, is chairman, 
and H. C. Sutton, 1401 Arch St., Philadelphia, Pa., is sec- 
retary. The Bureau of Standards undertook the investiga- 
tion of certain phases of the electrolysis problem in 1910 
and has since then made important contributions to the 
subject. At the beginning of the co-operative work between 
the bureau and the research sub-committee a policy was 
agreed upon to the effect that the investigations are solely 
concerned with the accumulation of facts leading to the 
establishment of principles upon which conclusions and 
recommendations may ultimately be based. Burton Mc- 
Collum, of the bureau, has recently proposed an extended 
series of tests of samples of many kinds of pipe buried in 
the soils of known special character in selected localities in 
many parts of our country. 

The Engineering Foundation is giving preliminary con- 
sideration to a study of that form of corrosion of iron which 
has been called “graphitic corrosion.” 

The American Electrochemical Society at its recent meet- 
ing named Dr. Colin G. Fink as head of the committee on 
corrosion investigations. 

The Bureau of Mines at its Pittsburgh station is inves- 
tigating the corrosion of mine waters on metals. 

The American Society of Civil Engineers has recently 
appointed a research committee of which Prof. A. M. Talbot 
at the University of Illinois, Urbana, IIl., is chairman, and 
F. E. Schmitt, Associate Editor, Engineering News-Record, 
10th Ave. at 36th St., New York City, is secretary. The 
matter of corrosion has not yet been considered by the 
committee, but undoubtedly will be. 


PROBLEMS IN CORROSION POINTED OUT 
BY COLIN G. FINK 


In a statement designed to co-ordinate the corrosion prob- 
lems of immediate importance, Colin G. Fink, secretary of 
the National Research Council committee, calls attention 
to the widespread importance of work on this subject. 

“In spite of the general relaxation in chemical and metal- 
lurgical research throughout the country,” says Dr. Fink, 
“a number of the corrosion problems are so very important 
and their solutions involve such large savings in capital 
and labor that a number of concerns and government lab- 
oratories felt the urgent need of furthering corrosion 
research during the past year. 

“The corrosion problems have been attacked from two 
more or less different angles. In the one case every effort 
is being made to arrest the corrosion of the materials now 
in use; in the second case, new materials are substituted 
and tried out. There are today a series of distinct corro- 
sion problems, in each instance centered about some spe- 
cific material or article of manufacture. There is, for 
example, the problem of the corrosion of food containers 
and the problem of the corrosion of buried conduits and 
cables. Besides these specific problems, there are the gen- 
neral investigations on the causes of corrosion under vary- 
ing conditions and of various materials. 

“We cite below a few of the corrosion problems covering 
specific materials or products; and secondly, a few of the 
general topics, closely allied to the corrosion problem, 
which require further study and research: 

“Condenser tubes, underground cables, buried iron pipes, 
posts, etc., fence wire, flues, stacks, stovepipes, steel ships 
and ship fittings, roofing materials, mine pumps and other 
mine equipment, atmospheric corrosion of brass, atmos- 
pheric corrosion of bronzes, alloys resistant to high tem- 
peratures, corrosion of zinc cathodes, contact metals or 
alloys, catalyzer metals or alloys, cutlery steels, acid tank 
linings, corrosion of nickel-plated ware, boiler tubes and 
fireboxes, automobile radiators, insoluble anodes and the 
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corrosion of iron as effected by the presence of small 
amounts of other elements. 

“General problems include the velocity of corrosion as 
effected by (a) temperature fluctuations, (6) alternate dry 
and moist surface, (c) presence of foreign materials, (d) 
presence of oxide or carbonate of one or the other constitu- 
ent of the alloy, (e) crystal structure and intercrystalline 
cement; the properties of the surface film, (a) coefficient of 
expansion as compared with that of the underlying metal, 
(b) its chemical composition, (c) porosity, (d) flexibility 
or ductility, (e) coefficient of adhesion, (f) speed of re- 
newal of ‘healing,’ (g) relative hardness, (h) how affected 
during mechanical working and finally the general problem 
of corrosion and bacteria. 


SuGcests LINFs OF ENDEAVOR 


“A more complete micrographic investigation of the 
changes taking place in the film and the metal underneath, 
during the process of corrosion, is very desirable. Further- 
more, we shall be able to progress more rapidly the sooner 
we agree upon standard tests used to determine the relative 
corrodibility of two samples. At present it is almost im- 
possible to compare the results of one author with those 
of another, even when both have used the same materials 
in their tests. 

“Within the last year decided progress has been made in 
cutlery steels, in metals and alloys for mine equipment, 
in cable sheath, in insoluble anodes and in alloys resistant 
to high temperatures and the corrosive action of molten 
metals such as zinc, tin, etc. But the corrosion problem, as 
a whole, in spite of its long past history, is still in its 
‘infancy’ and it is only through co-operative effort and a 
free discussion of results (those suitable for advertising 
purposes as well as those usually suppressed) that con- 
sistent forward strides are possible.” 


TRADE ASSOCIATIONS INVITED TO CO-OPERATE 


Some associations, like the National Canners’ Association, 
and certain corporations, like the New Jersey Zinc Co. and 
National Tube Co., have been making studies in corrosion. 
The committee of the National Research Council will be 
very glad to be informed of any work on corrosion that 
is going on or that is in contemplation. Communications 
should be sent to Paul Moore, secretary, Division of 
Research Extension, National Research Council, 1701 
Massachusetts Ave., Washington, D. C. 





Ratification of Gas Treaty Brings Forth Views 
of Senators on Its Effectiveness 


While no vote was cast against the ratification of the 
submarine and noxious gas treaty, the futility of such an 
agreement was pointed out with great clearness by Senator 
Wadsworth of New York. Senator Lodge, in his effort to 
justify the treaty, said among other things: 

“Undoubtedly the number of deaths in this war arising 
from poisoned wells was very small. Is that a reason for 
restoring to general use the poisoning of wells which has 
been driven out of use simply by the effect of public opinion? 

“This clause in this treaty is not expected to prevent the 
use of poison gases at present. It is expected to do some- 
thing toward crystallizing the public opinion of the world 
against it, and trying to make that public opinion more 
effective. I am aware that the losses of life in this war from 
poison gases were less than those from high explosives and 
other weapons, but it hardly seems to me an argument to 
say that because you kill more men with shells, it is well 
to add another method of killing them. 

“It was obvious to the conference that it is impossible to 
make regulations for the production or the use of these 
Poison gases because they are made in the production of 
dyes and in all sorts of chemical materials. 

“If the world is cursed with another such war, I dare say 
Poison gases wi!l be used again, but there is always the 
hope that the opinion of the world may be so erystallized 
that it will prevent it, as public opinion alone practically 
has prevented the poisoning of wells and the giving of no 
quarter to prisoners.” 

Senator Wadsworth declared that “no nation in its senses 
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will dare refrain from developing gases in research.” In 
the debate attention was called to the fact that Great Britain 
intends to experiment actively with gases, not with the idea 
of precipitating their use, but with the idea of being in 
readiness in case another country should use them. Senator 
Wadsworth pointed out that we are doing the same thing. 
In that connection he said: 

“We cannot stop the development of gases. It will go on 
inevitably, to the end of time, in my humble judgment. I 
will not be surprised if chemical warfare, developed to its 
highest point of perfection, will make war infinitely more 
merciful than it is today. It is quite within the realm of 
possibility that gases will be developed which will put an 
entire opposing force out of action and yet not injure per- 
manently a man in that force. Not only will development 
go on inevitably in industry—we could not stop it if we 
were to try—but every nation will endeavor, in the open or 
behind closed doors, to continue its research under govern- 
mental auspices. No nation will dare take a chance. Poison 
gases have proved too effective a weapon to be ignored. I 
should be much discouraged if the army of the United States 
ceases to experiment in the perfection of gas masks on ac- 
count of this treaty. The only way to perfect a mask is 
to experiment with the gases, so the entire research cycle 
is involved. 

“I know I am speaking in contradiction of a very well- 
defined public sentiment, but nevertheless I think I am justi- 
fied in making these observations. Can any weapon which 
in a great war accounts for one-third of all the casualties 
be definitely and finally barred from use in the wars of 
the future? It is easy to declare prohibitions against the 
use of weapons in warfare. The same protest was made 
against gunpowder many generations ago. I am not en- 
thusiastic about entering into declarations concerning which 
there is a very strong probability of violation.” 

Senator Hitchcock of Nebraska made this observation: 
“While I rather sympathize with the argument of the 
Senator from New York, I suggest that after all the use of 
poisonous gases is only in its infancy. If we permit the 
cultivation and development of the poison gas science, it 
may be a much more terrific and destructive element in the 
next war.” 


Fate of Chemical Warfare Service in Balance— 
General Staff Favors Continuation as Unit 

Decision as to the War Department’s policy in the matter 
of chemical warfare has been vested in a committee of the 
General Staff. General Fries has made an extended pre- 
sentation of his views before the committee. In addition, 
documentary evidence has been submitted. It is believed 
that it has been established to the satisfaction of the com- 
mittee that the Chemical Warfare Service should be main- 
tained as a separate entity within the War Department. 

The General Staff at one time was very averse to the 
establishment of a separate Chemical Warfare Service. 
There was a tendency to minimize the importance of gas 
in warfare. It is believed, however, that changing person- 
nel, as well as actual developments, has resulted in a very 
different attitude. A recent poll of officers of the General 
Staff showed that twenty-two favor the continuance of 
Chemical Warfare as a separate service, while only two 
voted to fuse it with Ordnance. 

The attention of the Senate Appropriations Committee 
has been called to the reduction from $1,500,000 to $500,000 
in the appropriation for the Chemical Warfare Service dur- 
ing the next fiscal year. It is understood that the Senate 
committee will make a careful study of the situation. There 
is reason to entertain hope that the Senate will increase 
the item. 








Consider Calcium Chloride as Dust Preventive 

At a meeting in Washington on March 24 of a committee 
of the American Society for Testing Materials with officials 
of the Bureau of Public Roads of the Department of Agri- 
culture, to revise specifications for highway materials, a 
sub-committee was appointed which considered specifications 
for the use of calcium chloride as a dust preventive on 
gravel roads. 
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Large Attendance Expected at New York 
Convention of Paper Associations 


The forty-fifth annual convention of the American Paper 
and Pulp Association will take place at the Waldorf- 
Astoria, New York, the week beginning April 10. Several 
of the meetings of the affiliated associations have been ten- 
tatively scheduled, and there is every prospect of a record- 
breaking attendance. 

The dates for the meeting of the American Paper and 
Pulp Association have been definitely fixed, while the meet- 
ings scheduled by the affiliated associations are tentative, 
but will probably be unchanged in most cases. The list as 
at present announced follows: 

Tuesday, April 11—10 a.m., Glassine and Greaseproof 
Manufacturers; 10 a.m., Book Paper Manufacturers; 10:30 

m., Salesmen’s Association; 2 p.m., Vegetable Parchment 
Manufacturers; 2 p.m., Salesmen’s Association; 7 p.m., 
annual banquet of the Salesmen’s Association. 

Wednesday, April 12—10 a.m., Waxed Paper Manufac- 
turers; 10 a.m., Writing Paper Manufacturers; 2 p.m., Sul- 
phite Bond Division. 

Thursday, April 13—10:30 a.m., annual meeting, Ameri- 
can Paper and Pulp Association; 7 p.m., annual banquet. 

Friday, April 14—11 a.m., Toilet Paper Converters; 2:30 
p.m., Tissue Paper Manufacturers; 6 p.m., Tissue Paper 
Manufacturers and Toilet Paper Converters Association 
annual dinner. The meetings on Friday are scheduled to 
take place at the Hotel Astor. 


T.A.P.P.I. PrRoGRAM 


The seventh annual meeting of the Technical Association 
will be held in conjunction with the meetings of the Ameri- 
can Paper and Pulp Association. The contemplated ar- 
rangements are as follows: 

Monday, April 10—Meetings of executive committee and 
standing committees. 

Tuesday, April 11—First general session. 
officers and committees. 

Wednesday, April 12—Second general session. Discus- 
sion of committee reports and special papers. Election of 
officers. Continuation of papers and discussions. 

Thursday, April 13—General business meeting, American 
Paper and Pulp Association. Completion of T.A.P.P.I. 
program. 


Reports of 








Progress of Molding Sand Research Work— 
Universities and Industries Co-operate 


The committee on Molding Sand Research under the 
guidance of Division of Engineering, National Research 
Council and American Foundrymen’s Association, has made 
progress in its program of research. The U. S. Geological 
Survey and the various State Geological Surveys have 
promised to co-operate with the sub-committee dealing with 
this phase of the work under the chairmanship of Professor 
H. Ries, of Cornell University. This sub-committee has pre- 
pared a letter of instructions to the State Geological Sur- 
veys, which will standardize methods of making the surveys 
of molding sand resources. 

Work on standardization of tests is well under way. 
Questionnaires have been sent out to gather information 
on the present methods of testing physical properties of 
sand. A digest or replies to these questionnaires is expected 
to be available shortly. 

Many firms and universities have offered to co-operate 
in the research work. Every endeavor will be made to 


maintain their interest and to assign problems to those 
universities and industrial laboratories offering to co-oper 
ate, due regard being given to the facilities and talent 


available. A list of research subjects has been compiled, 
which is given in part below. 

1.—Recovery of used molding sand through restoring 
bond to the sand by subjecting it to contact with water 
vapor under high pressure. 

2.—The effects of additions of certain chemical reagents 
upon the physical properties of clays and clayey materials, 
such as molding sand. 
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3.—Effects of water content on the bond and permeability 
of a molding sand. 

4.—Effects of different water per cents in molding sand 
on the milling and drilling speeds of light gray iron 
castings. 

5.—Research on fusion quality of facings (function of 
“peeler”’). 

6.—Tests of various kinds of clays for restoring bond to 
molding sand. 

7.—Comparison of lives of different molding sands. 

8.—Effects on plasticity of bond in molding samd and 
reduction of water content when using oil. 

9.—Effects of wet and dry storing of sand on bonding 
quality. 





International Chemical Societies Plan 
Summer Meetings in France 


The third international chemical conference will be held 
at Lyon, France, June 27 to July 2. At the second con- 
gress of the International Association of Pure and Applied 
Chemistry, the arrangements for the 1922 conference were 
delegated to the National Federated Chemical Societies of 
France. The committee of this organization in charge of 
the plans includes prominent city officials, business men 
and educators. The general program includes a reception 
to the delegates by the city of Lyon at the city hall, a 
number of general meetings, council and committee meet- 
ings and a banquet to the delegates given by the Chamber 
of Commerce of Lyon. A boat trip down the Rhone is also 
planned. Visits will be made to the silk mills and tanneries 
in the vicinity of Lyon and to the factories of Jonage. 

The last excursions planned will bring the delegates to 
the vicinity of Marseilles in time to attend the second Con- 
gress of Industrial Chemistry to be held in that city July 
2 to 7, in the headquarters of the Technical Institute. The 
arrangements for this meeting are in charge of a commit- 
tee of prominent business men and industrial chemists of 
southern France. Among the subjects scheduled for discus- 
sion are studies of the mineral resources of the French 
colonies and studies of fatty acids, soaps, etc. A series of 
visits to industrial establishments near Marseilles will con- 
clude the program. 





International Engineering Conference to Be Held 
in Rio de Janeiro in September 


Plans are being laid for an international engineering 
congress to be held in Rio de Janeiro in September, 1922, 
the occasion of the centenary of independence of Brazil. 

It is understood that representative engineers from all 
the American countries will attend the congress and that 
the principal subjects of discuasion will be: 


1. The utilization of fuel resources. 

2. The best utilization of water power. 

3. Recent advances in irrigation methods. 

4. The elimination of waste through the standardization 
of supplies for agricultural and industrial purposes. 
Coal as a factor in industrial development. 
Essentials of a national railroad policy. 
Intercontinental engineering co-operation. 
Port developments. 

Terminal facilities. 
The iron and steel industry. 


SHPNAH 





Exhibition of Technical and Industrial 
Photography Proposed 

A conference for a proposed exhibition of industrial and 
technical photography will be held in Room 109 of the 
Waldorf-Astoria Hotel, New York City, Apri) 10, 1922. 
The meeting is being held during the convention of the 
American Pulp and Paper Association, as many of the mem- 
bers of that organization are interested in the subject in 
connection with photomicrographic studies of pulp and 
paper fibers. 
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No Interstate Commerce Commission Decision on 
Reduction of Rates Before April 15 


The decision of the Interstate Commerce Commission in 
the matter of a general reduction in rates, it now appears, 
will net be forthcoming before April 15. At present the 
case is being studied by the commissioners individually. 
If they should find themselves in substantial accord, the 
decision probably could be handed down as early as April 
15, but should there be important differences between them, 
the time required for the consideration of the case would 
obviously be extended. 





Senate Finance Committee Votes to 
Extend Dye Embargo 


By a vote of 6 to 4 the Senate Finance Committee decided 
to extend the dye embargo and licensing system for a period 
of 1 year from the date on which the tariff bill becomes a 
law. The dye embargo is now authorized under the emer- 
gency tariff bill enacted at the last session and continues 
in effect until a revised tariff bill is passed. At the end 
of the l-year period the duties provided in the tariff bill 
will take effect unless the dyestuff and organic chemical 
producers are able to convince Congress that the embargo 
should be continued. 

The bill at present provides for 7c. a pound and 50 per 
cent ad valorem on unfinished dyes and 7c. a pound and 
60 per cent ad valorem on finished dyes. 

In this connection, however, an emphatic protest has been 
lodged with the Senate Finance Committee by about 200 
smaller manufacturers of synthetic organic chemicals 
against the extension of the embargo for 1 year only. Their 
position as communicated to the committee by Dr. S. Iser- 
mann is that while 1 year’s extension might be helpful to 
companies with large capital, as they can afford to gamble 
on future protection, 1 year’s extension does not place the 
smaller manufacturer in a position where he can procure 
capital to keep his business going. 





Russian Engineers Request Technical 
Publications 


The Engineering Section of the Society for Technical 
Aid to Soviet Russia has been requested by the Russian 
Scientific and Engineering Societies for contributions of 
books, bulletins, pamphlets and current literature on the 
scientific and industrial progress in the United States, 
particularly since 1914. Individual members of the Society 
have donated toward a fund created by the engineering 
group in order to send such literature to Russia. The 
demand, however, is so great and the needs for the latest 
available scientific and technical publications are so urgent 
for Russia’s industrial rehabilitation that they cannot be 
filled by the Engineering Section of the S.T.A.S.R. It is 
requested that literature of this nature be forwarded to 
the Engineering Section of the Society for Technical Aid 
to Soviet Russia, at 110 West 40th St., New York City. 





New Chemical Laboratory Is Planned 
for Tufts College 


Bids have been taken for the erection of a new chemical 
laboratory building at Tufts College, Mass., and work will 
be commenced on the structure at an early date. The esti- 
mated cost has not as yet been announced. Rockwell & 
Wright, Tufts College, are architects. 
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Dr. fr. W. Aston of Cambridge University, England, 
ielivered an address on “Isotopes and the Structure of the 
Atom” before the joint meeting of the Washington Academy 
of Sciences, Philosophical Society of Washingtop and the 
Chemical Society of Washington, March 29, 1922. 
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WILLIAM H. BAssETT, technical superintendent and metal- 
lurgist of the American Brass Co., Waterbury, Conn., a 
subsidiary of the Anaconda Copper Mining Co., is making 
a tour of inspection with other officials of the company at 
the last-named company’s properties at Butte, Anaconda 
and Great Falls, Mont. 

A. P. BLACKSTEAD, formerly chief engineer of the Cam- 
den Iron Works (R. D. Wood & Co.), Camden, N. J., and 
prior to that hydraulic engineer with the Henry R. 
Worthington Co., New York, has joined the engineering 
staff of the Dayton Dowd Co., Quincy, Ill. Mr. Blackstead 
has recently returned from Eurepe, where he spent 6 months 
studying conditions and investigating recent developments 
in hydraulic engineering. 

Dr. ROBERT P. CALVERT addressed the Southern California 
Section of the American Chemical Society on March 30. 
He spoke on “The Manufacture of Celluloid and Motion 
Picture Films.” 

L. B. Kruse has been elected treasurer and assistant 
secretary of the Empire Iron Co., Philadelphia, Pa., 
operated under lease by the Cambria Steel Co., Widener 
Building, Philadelphia, Pa. P. B. Burtis has been elected 
secretary and assistant treasurer, succeeding D. B. Gehly, 
resigned. 

Dr. CHARLES SKEELE PALMER, consulting chemical engi- 
neer, of Pittsburgh, Pa., and formerly connected with the 
Mellon Institute, addressed the engineering students of the 
Carnegie Institute of Technology of Pittsburgh, on March 
29, on “Faith in the Order of Nature—Invention Is a 
Part of It.” 

O. A. Pickett of the Hercules Powder Co. spoke on 
“Colloids and Some of Their Applications” before the senior 
class of the Cooper Union Night School on March 23. 

FREDERICK W. SPERR, JR., chief chemist of the Koppers 
Co., Pittsburgh, Pa., has been awarded the Beal medal by 
the American Gas Association, in recognition of his work 
and paper, presented at the convention of the organization 
last November, entitled “The Seaboard Liquid Process of 
Gas Purification.” 

A. A. STEVENSON, vice-president in charge of manufacture 
of the Standard Steel Works Co., which is a subsidiary 
of the Baldwin Locomotive Works, has, at the request of 
Herbert C. Hoover, been designated a special representative 
of the American Engineering Standards Committee, to 
work with the Department of Commerce in the co-operation 
between the Department’s Division of Simplified Practice 
and the American Engineering Standards Committee. 

Dr. E. W. WASHBURN of the department of ceramics, 
University of Illinois, will lecture before the Franklin 
Institute, Philadelphia, on April 6, on the subject “Physical 
Chemistry and Ceramics.” 
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Dr. THEODOR LIEBISCH, late professor of mineralogy at 
the University of Berlin, died at his home in Berlin, on 
Feb. 9 after a protracted illness. He was born on Apri! 29, 
1852, and from about 1890 to 1900 he was professor of 
mineralogy at the University of Géttingen. During this 
period there were very many Americans studying for their 
degrees in chemistry who took mineralogy under Prof. 
Liebisch. It is scarcely too much to say that he was one 
of the most highly respected and best loved professors in 
the university. He perhaps did more in a personal nature 
for the American students in those days than any other 
professor. All Americans respected and admired him for 
his deep learning, his ability as a teacher, his inspiration 
for research work and his extremely kind and ever thought- 
ful nature. About the year 1900 he was called to the 
University of Berlin; and served there until abovt 1920, 
when he retired from active work. He was the author of 
many books, his most important being “Grundriss der 
Physikalischen Krystallographie.” 
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Business Progress During March 

It is often said that the trend of business during the 
first 3 months of the calendar year affords a reliable index 
of conditions to be expected in the remaining three quar- 
ters. If this be the case, certainly there is much to justify 
the restoration of industrial confidence. The worst of the 
period of business readjustment is now so definitely behind 
us that current historians are already beginning to refer 
to the “memorable depression of 1921.” 

Many of the factors of improvement noted in the under- 
lying business conditions in the early months of the year 
are becoming better defined and their influence on business 
is now more apparent. Among these factors, or the 
conditions directly attributable to them, are included the 
following: (1) The upward turn in certain commodity prices, 
notably farm prod- 


ucts and food- 399 


although in progress for over 10 weeks, is still at a dead- 
lock. The mill owners are meeting serious obstacles in 
their attempts to lower costs and to get their industry 
on a basis to compete with the Southern mills, where wage 
reductions have already been accepted. The coal strike, in- 
volving 600,000 men in both hard and soft coal mines, has 
not as yet caused a great deal of anxiety among our 
industrial leaders—in fact, many feel that if the general 
walkout had to come, there could have been no more ap- 
propriate time. The Geological Survey has announced that 
on March 1 the general industrial consumers had on hand an 
average coal reserve of 56 days, electric utilities 54 days, 
steel plants 48 days, railroads 42 days and byproduct coke 
ovens 39 days. It was officially estimated that the reserve 
on April 1 was 63 million tons and that production at the 
non-union bitumi- 
nous mines of the 





stuffs, has not only 
increased the pur- 
chasing power of 
the farmer but has 
250 


7 ; country would con- 
++++++ «2X‘'tinue at the rate 
of 4,700,000 tons 
per week. 





helped to close up 
the unduly wide 
spread between 
producer and con- 
sumer prices. (2) 
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unemployment. (3) h >< 1919 
The strengthening 
advance in the 
stock market and 
the coincident easing up of money rates are signs of 
returning confidence in the future of business. (4) The 
recent increase in car loadings are indicative of greater 
industrial activity, especially as regards consumption and 
distribution. (5) The progress being made toward lower 
costs and increased efficiency promises a healthier form of 
competition. 

The only clouds on the business horizon are the difficult 
problems now being solved in the coal mines of the country 
and in the New England textile mills. The textile strike, 


COMPARISON OF WHOLESALE PRICES, 1917-1922 





CHEMICAL & METALLURGICAL ENGINEERING’S 
WEIGHTED INDEX OF CHEMICAL PRICES 
100 for the year July 1, 1913, to June 30, 1914 


Base 


eee WEG cicccccescece 156.75 
LMG WOOK ccccccccccce 157.65 
OS 8 errr 207 
April, 1918 (high) ..... 286 
April, 1930 ...csccveces 261 
April, 1921 (low) ...... 140 
This index number is based on the wholesale prices in 


the New York market for acetic acid, citric acid, hydro- 
chloric acid, nitric acid, sulphuric acid, ethyl alcohol, 
methanol, anhydrous ammonia, ammonium sulphate, 
barium chloride, bleaching powder, borax, caustic potash, 
caustic soda, copper sulphate, formaldehyde, glycerine, 
otassium carbonate, saltcake, soda ash, crude sulphur, 
yenzene, aniline oil, cottonseed oil and linseed oil. 











phe ---1920 ~~ 


1921----—»¥ companying chart. 
During the last 2 
months the CHBM. 
& MET. index num- 
ber has risen approximately 14 points and during the month 
of March has averaged 156.19, the highest quotation since 


August, 1921. 


THE FINANCIAL SITUATION 


In the face of the adverse financial statements and the 
losses or lowered earnings noted in the annual reports of 
many companies, the stock market has maintained an u- 
usually strong position. Since August of last year the 
Annalist’s average for twenty-five industrials has shown 
an advance of 18 points. A similar average based on the 
stocks of twenty chemically controlled industries has als? 
gained considerably during this period. From 46.1 
Aug. 1, 1921, this average rose to 59.0 on March 1. The 
ascent during the past month has continued, although 
a somewhat slower rate. The increased activity in stocks 
can be attributed largely to the comparative ease in the 
money market. Call money in New York on March 18 go 
down to 24 per cent, the lowest figure reached in recem! 
years. Since then there has been a reaction, to be sure, and 
by the end of the month the rate was up to 44@5 per cent 
It is also interesting to record that on March 18 more 
separate stock issues were sold on the New York Stock 
Exchange during the day’s business than on any other daJ 
in its history. For several days the number of share 
handled exceeded a million. 
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A discussion of the financial market, however, is not 
complete without a reference to developments in the foreign 
exchanges. As the month started, sterling stood at the 
highest level since 1918. The quotation on March 1 was 
$4.448. Toward the middle of the month and coincident 
with our demands on the Reparations Commission and the 
cessation of gold exports from London, the rate fell to 
$4.34. Since then there has been a slight recovery, bring- 
ing the value of the pound back to $4.37 on March 31. 
The sensation of the foreign exchange market, however, has 
been the sudden break in the German mark, which on 
March 27 had fallen to $0.00288. This is the lowest quota- 
tion ever recorded for this currency and is generally be- 
lieved to have resulted from the announcement of more 
stringent reparation policies on the part of the Allies. 





The Chemical Market During the 
First Quarter of 1922 


Developments of the first months of the current year have 
done much to encourage the growing feeling of optimism 
among the large producers and consumers of chemicals. 
The readjustments made throughout January were largely 
responsible for the general upward turn in prices which 
began in February and continued during the past month. 
The return to normal has not been entirely completed, but 
the process has left the chemical market in a much healthier 
condition than at any time in the past 2 years. 

One of the outstanding features of the market during 
the last few months has been the recovery in the price of 
caustic soda—long regarded as the barometer of trading 
in the chemical industries. Domestic consumers, together 
with the foreign buyers, have forced the price of caustic 
from $3.25 per 100 Ib. in February to $3.70 for 100 Ib. in 
March. This has given an added impetus to the rest of the 
list, as may be noted from the accompanying tabulation 
of chemical prices. Large producers of caustic have been 
sold up until June, and in all probability the market will 
reach 4c. per lb. in the very near future. Other features 
have been the remarkable rise in barium chloride, prussiates 








A QUARTERLY REVIEW OF THE PRICES OF 45 IMPORTANT 
CHEMICALS, JANUARY-APRIL, 1922 


Price Price 
Unit on Average for Month of on 
Article Jan. 1 Jan. Feb. March April | 
Acetic acid, glacial. Lb. $0.10 $0.10 $0.09 $0.09 $0.09 
Muriatic acid, 20,deg. 100 Ib. 1.25 1.25 1.15 1.15 1.10 
Nitric acid, 40 deg. . Lb. . 06 . 06} . 06} . 06} . 06 
Oxalic acid........ Lb. 14 14 14 ST) meee 
Sulphuric acid, 66 deg Ton 17.00 16.50 16.00 16.00 17.00 
Acetate of lead... . Lb. Ty en) en) ee) ) eS 
Ammonia alum, lump. Lb. 034 034 034 034 03) 
Aluminum sulphate, iron 
 « thbiews Lb .024 . 024 .02) .024 02} 
Sal ammoniac, white gran Lb. .07 . 064 . 06} .07 07} 
Ammonium sulphate. .. Lb. 023 .023 024 03} . 034 
Amy] acetate.......... Gal. 2.40 2.00 2.00 2.00 2.00 
Arsenic, white powd..... . Lb. . 06 .07 .07} .07} 07 
Barium chloride......... Ton 52.00 50.00 56.00 75.00 80.00 
Bleaching powder... . 100 Ib. 2.50 2.25 2.10 1.75 1.60 
Calcium acetate. . . 100 Ib. 1.75 1.75 1.75 1.75 1.75 
Camphor..... . ; Lb. 91 .90 .92 .90 89 
Copperas... .. Ton 15.00 15.00 15.00 15.00 15.00 
Copper sulphate, crystals. 100Ib. 5.65 5.65 5.60 5.55 5.55 
Epsom salts, U.S.P..... 100 Ib. 2.65 2.65 2.65 2.60 2.50 
Formaldehyde, 40%... . Lb. . 103 . 103 .10 08} . 084 
Fusel oil, refined. . . Gal. 2.50 2.50 2.50 2.50 2.50 
Glaubers salt....... 100 Ib. 1.30 1.25 1.15 1.00 .95 
Glycerine, c. p.. Lb. .16 . 164 . 164 . 16 . 154 
Methanol, 95%. . ; Gal. 62 .61 .59 .58 58 
Nickel salt, single. . . Lb. 14 .12 ul 1 il 
Phosphorus, red. . . Lb. 45 45 45 45 45 
Potassium bichromate. Lb 104 . 103 . 103 104 10} 
Potassium bromide, gran Lb 15 14 134 18 17 
Carbonate of potash, 
ted, chek Lb. 04h 044 .042 1043 = 044 
Chlorate potash, crystals. Lb. 06 05} 05} 053 06} 
Caustic potash, 88-92%... 100Ib. 5.50 6.00 3.32 6.00 6.00 
Permanganate of potash, 
hale “ Lb. 16 14 . 134 15 .15 
Prussiate of potash, yellow Lb. 23 .25 .25 26 26 
Salt cake, bulk Ton 18.00 17.00. 17.00 17.00 17.00 
Soda ash, light, 58°. 100 Ib. 1. 80 1.75 1.70 1.80 1.80 
Bichromate of soda Lb. . 07} 074 .073 07} 073 
Fluoride of soda. . . Lb. . . 104 .093 . 095 094 
Cyanide of soda. Lb. .27 . 26 . 234 . 234 .223 
Caustic soda, solid... . 100 Ib. 3.75 3.70 3.35 3.65 3.65 
Nitrate of soda... . ... 100Ib. 2.30 3.308 2.3506 23.65 2.85 
Prussiate of soda......... Lb. 16 . 173 .18 .17 17 
Sulphide of soda, 60%. . . . Lb. 04 044 044 04 04} 
Sulphur, crude. ....... . Ton 18.00 18.00 18.00 18.00 18.00 
Zinc chloride, gran... ... . Lb. .09 .09 .09 .06 054 
Zine oxide, XX.......... Lb. .073 . 07} .074 074 07} 
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A QUARTERLY REVIEW OF THE PRICES OF COAL-TAR PRODUCTS, 
JANUARY-APRIL, 1922 


Para-phenylenediamine . . 
Para-amidophenol, base. 
Para-amidophenol, HC). . 
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Price Price 
on Average for Month of on 
Article Unit Jan. | Jan Feb. March April ft 
Benzene, c.p.. Gal. $0.29 $0.29 $0.29 $0.29 $0.29 
Cresylic acid, 95-97°; Gal. 65 60 45 45 45 
Dip oil, 25% Gal. 31 31 27 24) 24 
Solvent naphtha, waterwh Gal. 25 25 25 25 .25 
Toluene, water white Gal. 30 30 .30 30 30 
Xylene, pure.... Gal 40 40 40 40 40 
Hacid....... Lb. 1.00 97 90 85 85 
Phthalic anhydride Lb 37 37 37 35 35 
Salicylic acid, tech Lb. 20 20 18 20 23 
Alpha napthylamine Lb 30 28 28 30 30 
Aniline oil... . Lb. 17 17; 17 164 164 
Aniline salt. . Lb 25 25 24 24 24 
Anthracene, 80°, Lb 75 75 75 75 75 
Benzaldehyde, U.S.P Lb. 1.35 1.35 1.30 1.25 1.25 
Benzoate of soda, U.S.P Lb 52 52 55 55 55 
Benzidine, base. . Lb. 90 85 85 85 85 
Benzidine, sulphate. . . Lb. 75 75 75 75 75 
Beta naphthol, tech Lb. 30 31 29 27} 28 
Dichlorbenzene. .. Lb 06 06 06 06 06 
Dinitrobenzene.. Lb 21 2! 2! 22} 23 
Diethylaniline. . Lb 90 90 95 1.12 1.15 
Dimethylaniline Lb 40 40 41 38 38 
Dinitrophenol Lb 38 38 35 34 33 
Diphenylamine. Lb 60 60 60 59 59 
Naphthalene, flake Lb 07 07 06} 06} 062 
Naphthalene, ball Lb 08} 08 07} 07} 08 
Nitrobenzene. . . Lb W 10} 10 10 10 
Ortho-nitro-toluene.... a 15 15 15 134 12 
ab 
Lb 
Lb 
Para-dichlorbenzene. Lb. 15 16} 17 15 15 
Paranitraniline.... Lb 77 77 77 75 75 
Phenol, U.S.P..... Lb 14 1} 12 11} 14 
Resorcinol, tech. . Lb 1.50 1.45 1.30 1.30 1.30 
Toluidine, mixed Lb 35 32 32 32 32 





of soda and potash, and sulphate of ammonia. Barium 
chloride opened the year at $52 per ton, recorded a decline 
in January to the extent of $4 per ton, but has steadily 
advanced since February from $50 to the present high 
level of $82 per ton for available spot material. Domestic 
producers are strongly of the belief that the market will 
reach $100 per ton before the summer months. Prussiate 
of soda has followed practically the same lines as barium 
chloride. Opening 1922 at 164c. per lb., it recorded a 
steady advance throughout January and February. The 
first 2 weeks of March brought this commodity to a new 
high level of 184c. per lb., but during the latter part of 
March the market declined slightly to 17c. per lb. Yellow 
prussiate of potash recorded a noteworthy advance since 
the beginning of the year. Opening at 23c. per Ib., it 
continued to rise throughout the quarter and on March 31 
was quoted at 26c. per lb. Stocks have gradually diminished 
on spot and imported goods have been difficult to locate. 
Domestic manufacturers report a sold-up condition for the 
next few months. It remained for the red prussiate, how- 
ever, to show the greatest advance in the entire list. Prices 
quoted during the month of January were around 30c. per 
lb., but it has since become practically nominal, with only ea 
barrel noted here and there at 70c. per lb. Dealers in 
sulphate of ammonia profited by large tonnage orders from 
Europe and Japan. The rise in this commodity did not 
take place until the latter part of February. It has since 
continued to advance, with quotations for limited supplies 
around $3.50 per 100 lb. Producers claim that the present 
market prices are not sufficient to net any substantial 
profits. There is no doubt that a higher market will be 
seen for this commodity in the near future. On the other 
hand, the quarter recorded a number of declines. Among 
them were formaldehyde, oxalic acid, glaubers salt, bleach- 
ing powder and cyanide of soda. In most cases these 
declines followed readjustments of costs, although some 
were the result of competition between domestic producers 
and importers. Bleaching powder manufacturers have also 
been hard pressed by importers, who have brought in large 
shipments of this material at extremely low figures. The 
result was that domestic bleach has declined since January 
te almost pre-war prices. The lower quotations for oxalic 
acid were the result of price-cutting among the domestic 
producers. This has caused a drop of 3c. per lb. since 
Jan. 1. Formaldehyde, cyanide of soda, fusel oil, granular 
zine chloride, lead acetate, acetic acid and methanol were 
reduced by domestic manufacturers either to attract new 
business or to meet quotations on foreign materials. 
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The New York Market 
New York, April 2, 1922. 


The general condition of the chemical market during the 
past week was fairly steady, although several dealers 
reported a slight improvement in the volume of business. 
Both advances and declines were noted in some of the more 
important items. Consumers have found some difficulty 
in obtaining certain chemicals, while for other commodities 
the market seemed oversupplied. The markets for barium 
chloride, caustic soda, sulphide of soda and sulphate of 
ammonia continued their recent activity and remained 
exceptionally strong. Caustic soda has attracted consid- 
erable attention. Consumers in Germany, Italy and Japan 
are sending inquiries for this material, and leading pro- 
ducers are quite firm in the belief that a much higher 
market will be seen in the very near future. Bleaching 
powder, on the other hand, has been somewhat notably weak. 
Barium chloride is maintaining its recent rise, with spot 
offerings relatively light. 


GENERAL CHEMICALS 


Barium Chloride.—Sellers quote the market exceedingly 
firm at $82 per ton on spot and $70 to arrive. Spot 
material is very scarce and dealers are not free in their 
offerings. Cables from abroad have been an important 
factor in the recent sharp advance. 

Bichromate of Soda.—The market has shown very little 
signs of real live trading. Quotations are heard at 74@7Tic. 
per lb., according to quantity. 

Caustic Potash—The market for this product showed 
considerable strength early in the week, but later slackened 
because of lack of interest on the part of the consumers. 
Although most quotations were around 6c. per lb., odd lots 
were recorded down to $5.65 per 100 lb. 

Caustic Soda.—No real change of any importance was 
heard in this item during the week and the general condi- 
tion of the market was reported fair. Resale lots were 
quoted at $3.65 per 100 lb. f.a.s. N. Y., for March-April 
shipment. Some producers reported their entire output 
sold until June. Quotations at the works are unchanged 
at 24c. per lb., basis 60 per cent, on contracts in carload lots. 

Chlorate of Potash.—Imported goods were quoted some- 
what higher by leading sellers and late in the week 64c. 
per lb. was named as the general quotation. Some sales 
were recorded a fraction below this figure. Domestic chlo- 
rate remained unchanged at 8c. per lb., f.o.b. works. 

Chlorate of Soda.—Imported material is held firm at 
64@6%c. per lb. Surplus stocks have disappeared to a 
noticeable extent and sellers are not eager to quote below 
these figures. Domestic quotations remain unchanged at 
7c. per lb., f.o.b. works. 

Bleaching Powder.—Another reduction was recorded in 
this item at producing quarters and first hands are quoting 
down to $1.60 per 100 lb., f.o.b. works, in large drums. 
Imported bleach is quoted at $1.85 per lb., ex-dock N. Y. 
The demand has not been active since large consumers 
covered their contract requirements. 

Hydrochloric Acid.—A fair movement of this material 
into consuming channels is reported. Offerings, however, 
have been quite free of late. The best prices heard for the 
i& deg. goods is $1.10 per 100 Ib. 

Sulphuric Acid.—There has been a decided change in 
this material among leading sellers and prices have been 
advanced to $17@$17.50 per ton for the 66 deg. goods 
in tank cars. The 60 deg. test is quoted at $11@$12 per 
ton. Contract requirements can be obtained at about $1 
per ton under the regular quotations. 


LINSEED OIL 


Linseed Oil.—Following a decline in Argentine flaxseed, 
the market on linseed oil was easier. Crushers lowered 
prices to a basis of 78c. per gal. in carload lots. The 
inquiry for shipment oil over the next 3 months has im- 


proved, but buyers were unwilling to pay any high figures 
and little business was transacted. The tariff situation 
attracted a good deal of attention. It is believed that the 
new duty will be 3c. per lb., equal to 22c. per gal. Imported 
oil was offered at 7lc. per gal. for English material, April 
shipment, duty paid. 
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The St. Louis Market 
St. Louis, March 30, 1922. 


While some of the present activities in the heavy indus- 
trial chemical market could be traced directly to the fear 
of the impending coal strike, we do not believe this to be 
entirely responsible, but that depleted stocks, resumption of 
industrial activities, firmness of prices and restoration of 
confidence are primarily the influencing factors. Statistics 
indicate that all industries have made an appreciable in- 
crease in their operations, some to the extent of 25 to 50 
per cent. Price changes have been very few, with declines 
in the mindrity, and in general prices are much firmer than 
they have been for many months. Further, the market is 
practically devoid of any depressing selling pressure. Heavy 
importations are still reported, but at greatly enhanced 
prices, due to the continued rise in exchange, thus showing 
no demoralizing effect upon the market. 


ALKALIS 


Caustic soda maintains the same price of 2 weeks ago and 
is moving in good volume to small buyers. Very little car- 
load business being done. Soda ash is firm at $2.50 per 
100 lb. in barrels and $2.30@$2.40 per 100 Ib. in bags— 
this for less than carioad lots. Carloads can be had for 
Yc. under these prices. Sodiwm bicarbonate is moving slowly 
with no price variations. Sal soda is steady and in good 
demand at the prevailing price of last week. 


GENERAL AND SPECIAL CHEMICALS 


The heavy mineral acid market is no longer being dis- 
turbed by the weak holders, who some time ago were willing 
to unload at very little or nothing, consequently there has 
been better interest and firmer prices. Furthermore, the 
acid market has been greatly benefited by the increased 
operations of the steel mills and many other large indus- 
trial plants where acids are required. Citric acid has shown 
more life during the past few weeks with a firm market. 
White arsenic is now on the easier side and spot lots are 
quoted at 6@7ic. per lb., f.o.b. producer’s works. Benzene 
is moving in good volume with the market in producers’ 
hands. Ruling prices are 37@40c. per gal. Bromides are 
very firm with a good demand. Carbon bisulphide has been 
rather quiet, prices remaining the same. There has been 
no change in price of carbon tetrachloride, and trading did 
not deviate from the routine. While the copperas demand 
is still beyond production, conditions have eased to some 
extent owing to the fact that during the past 60 days the 
steel mills have been operating more extensively. Prices 
quoted by one manufacturer for granular in bulk are 90c. 
per 100 lb. by the carload, and for the flour copperas $1.80 
per 100 lb. in carload lots and $1.90 per 100 Ib. in less than 
carload lots, all prices f.o.b. producer’s works. Epsom salts 
has firmed up considerably, prices ranging from $2.70@ 
$2.874 per 100 Ib. for less than carload lots, supplier’s ware- 
house. Glycerine has not changed in price, though the de- 
mand has slackened a bit and 16c. is being asked by all 
producers, but one or two transactions have been made 
recently at 154c. Sulphur is moving in good volume and 
maintaining a good steady price. Zine sulphate technical 
has been rather quiet since our last report, prices, however, 
prevailing the same. 


VEGETABLE OILS AND NAVAL STORES 


Castor oil retains its standing in the price list at 13ic. 
in drums, and a commission of lic. is being made to cus- 
tomers purchasing quantities of 200 gal. or more. Linseed 
oil is quoted today at 84c. basis raw oil, a decline of 3c. 
since our last report. Turpentine is quoted at 894c., a 
variation of 4c. since last report. 


PAINT MATERIALS 


Red oxides remain stable and in fairly good demand. 
Whiting ranges in price from $11@$15 per ton, depending 
on quality and brand. Domestic lithopone is moving in fair 
volume at 64c. in preference to imported goods at 6c. 

The barytes market is about $23 per ton for high-grade 
material. 








April 5, 1922 


The Iron and Steel Market 
PITTSBURGH, March 31, 1922. 


There is an upward swing in prices in the iron and steel 
industry, manifested by actual advances in market prices 
for some commodities and by a stiffening in others. The 
disposition among sellers to advance prices is general and 
the opportunity is embraced as rapidly as it presents itself. 
Among buyers a disposition to buy seems equally manifest. 

Bars and shapes are now fairly quotable at 1.50c., against 
1.40c. a week ago and 1.35c. about 3 weeks ago. A price 
of 1.50c. is not rigidly maintained, as some particularly de- 
sirable orders have been going at less, while small orders 
have brought 1.55c. and in occasional instances 1.60c. 

Hoops and hot-rolled strips are up $2 a ton, being quite 
firm at 1.90c. Wire nails continue very firm at $2.40, while 
price concessions in tubular goods are less extensive. 

Many of the sheet mills have in the past 10 days an- 
nounced that on April 1 their prices would be advanced $3 
a ton, to 3.15c. for black sheets, 4.15c. for galvanized and 
4.50c. for automobile sheets. There seems to be no doubt 
that within a few days all makers will have advanced prices. 

There is no uncertainty as to the amount of buying that 
has occurred, the rate of production, the prices, the volume 
of shipments or payment for the shipments made. The 
buying has been heavy, production of ingots has increased 
from a rate under 18,000,000 tons a year at the end of 
December to a rate of about 29,000,000 tons at the end of 
February and to a rate of probably 31,000,000 or 32,000,000 
tons at the present time. Substantially all the steel made 
has been shipped. Prices have been firming up, with some 
advances, and more advances are probable. 


UNCERTAINTY AS TO ACTUAL CONSUMPTION 


These things are well established, yet there is uncertainty 
as to the future, whether demand and production will con- 
tinue to increase or will scon begin to decrease. The uncer- 
tainty lies in the relation between steel received by buyers 
and steel passing into actual consumption. Experienced 
observers are a unit in declaring that ultimate consumption 
is well below the rate of producing and shipping. Perhaps 
the condition resembles that which has obtained at certain 
times in the past, when demand exceeded consumption 
through buyers replenishing stocks and afterward con- 
sumption rose so as to balance production, the increase in 
stocks having been necessary to provide facilities for job- 
bers and manufacturing consumers to conduct their business 
in an orderly and efficient manner. 

A particular element of uncertainty is injected into the 
situation by the fact that at midnight tonight begins the 
coal-mining suspension. The suspension promises to be a 
very serious affair, yet the current estimates are that con- 
sumers of coal have well fortified themselves. If one as- 
sumes that buyers of steel have been influenced by the 
prospective mining suspension to lay in stocks of steel, 
then there is a possibility of demand decreasing once the 
suspension has begun. 

Producers of steel are particularly keen to make the most 
of their limited opportunites in advancing prices. Before 
the war it was held that steel prices were unlikely to 
advance except with the steel industry operating at 80 or 
85 per cent of its capacity. At 32,000,000 tons of ingots a 
year the nominal operating rate would be a trifle over 60 
per cent, but counting out some capacity that cannot be 
reckoned when prices are so extremely low, the practical 
operating rate is probably nearer 70 per cent. 


COKE AND PIG IRON 


Connellsville coke has weakened somewhat, it being pos- 
sible to pick up odd lots of spot furnace coke at $3.25, 
though for regular shipment over a week or two last week’s 
price of $3.50 would probably have,to be paid. Connells- 
ville eoal has gone to remarkably low levels, well below 
cost of production with the Frick scale. A number of opera- 

rs have been paying less than the scale, and it is far from 
impossible that strikes will occur at such mines. 

Pig iron shows a stronger tone, but with prices. still 
quotable at $19.50 for bessemer, $18 for basic and $19 for 
foundry, f.o.b. valley furnaces, freight to Pittsburgh being 
$1.96. 
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General Chemicals 
CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Less Carlots 


Acetic anhydride. ........ Ib. 
_, Pe are Ib. 
Acid, acetic, 28 per cent...... 100 Ibs 
Acetic, 56 per cent.... 100 Ibs 
Acetic, glacial, 99} per cent, carboys, 
100 ibs 
Boric, crystals.......... , Ib 
Boric, 0S ea Ib. 
Sr ‘ Ib 
Ilydrochloric : 100 Ib 
Ilydrofluoric, 52 per cent..... Ib 
Lactic, 44 per cent tech..... lb. 
Lactic, 22 per cent tech.... Ib. 
Molvybdic, c.p Ib. 
Muriatic, 20 aan, ‘(see hydrochlo: ic). 
Nitric, 40 SR hid cue ad <s Ib. 
Nitric, 42 deg... Sey Ib. 
Oxalic, crystals. a Ib. 
Phosphoric, 50 per ‘cent solution... |b. 
Mt scss bHh khan bats « Ib. 
Pyrogallic, resublimed......... lb. 
Sulphuric, 60 deg., tank cars.. ton 
Sulphuric, 60 deg., drums......... ton 
Sulphuric, 66 deg., tank cars..... ton 
Sulphuric, 66 deg., drums........ ton 
Sulphuric, 66 deg., carboys.. ton 
Sulphuric, fuming, 20 per cent(oleum 
tank cars. . ton 
Sulphuric, fuming, 20 pet cent(oleum ) 
Re ee ee ton 
Sulphuric, fuming, 20 sont cent(oleum)) 
carboys.... . ....ton 
Tannic, U.8. P.............. Ib. 
Tannic (tech. ). ery lb. 
‘Tartaric, im orted ‘crys stals. . Ib. 
Tartaric acid, imp: rted, powdered. . Ib. 
Tartaric acid, domestic...........lb. 
‘Tungstic, per Ib. of WO........ Ib 
Aleohol, ethyl at es gal. 


\leohol, methyl (see methanol) _ 
\leohol, denatured, 
Aleohol, denatured, 


Alum, ammonia, lump....... lb. 
Alum, potash, lump. ........... Ib. 
Alum, chrome lump......... Ib. 
\luminam sulphate, commerce ial. 100 Ib. 
Aluminum sulphate, iron free Ib 


Aqua amm onia,26 deg.,drumis(750 Tb) lb. 
Ammonia, anhydrous, cyl.( 100-150 tb. Tb. 
Ammonium carbonate, powder.......!b. 


Ammonium nitrate ; on Ib 
\mylacetate tech..... ern ance 
\rsenic, white, powdered........... Ib. 
Arsenic, red, powdered............. Ib 
Barium chloride ere ton 
Barium dioxide (peroxide) . shea tee 
Barium nitrate. . Ib 


Barium sulphate (precip ) (lane f fixe) Ib 
lane fixe, dry oe Ib 
Blane fixe, pulp ton 
Bleaching powder . 100 'b. 
Blue vit: fot (see copper sulphate) 

Borax .... Ib. 
Brimstone (see sulphur, roll) 

Bromine. ‘ 


Calcium seetate..... 100 Ibs 
Calcium carbide..... Sos cee 
Calcium chloride, fused,lump....... ton 
Calciuin chloride, granulated. . ae . Ib. 
Calcium peroxide. . rr Ib. 
Calcium phosphate, ‘tribasic. . es * 
at nes 6.6 hs 9066.00 0 Kes Ib. 
Caftoom tiemiphide.. . i... ccccccccces Ib. 
Carbon tetrachloride, drums.......... Ib. 
Carbonyl chloride, (phosgene). . ew 


Caustic potash (see potassium hy droxide) 
Caustic soda (see sodium hydroxide).. 


Chalk, precip.—domestic, light... . ‘Ib. 
Chalk, precip.—domestic, neeey Ib. 
Chalk, precip.—imported, light Ib 

Chlorine, gas, liqui ot 100 Ib. ) lb. 
SS : ee Ib. 
EN itite 964 SE bee awer nes os Ib. 
Copperas . ton 


Copper carbonate, green precipitate. . Ib. 
Copper cyanide.. .. astern Ib. 
Copper sulphate, crystals errr. 100 Ib. 
Cream of tartar. 
Epsom salt (see magnesium eulphate?.. 
Ethy! acetate com. 85%. 
Ethyl acetate, pure (acetic ether, ‘see 
54 CS | eee al. 
Form: aldehyde, "40 per | b. 
Fullers earth, f.o.b. mines net ton 
Fullers earth- aepetanpewdaree- net ton 


Fusel oil, ref....... ; .. gal. 
Fusel oil, erude..... gal. 
Glauber’s salt (see sodium sulphate) 
Glycerine, c. p. drums extra..... Ib. 
lodine, caleba. | ae Ib. 
a lO SS err Ib. 
Lead acetate. ........... Ib. 
Lead arsenate, powd............ — * 
us ead nitrate. ... “_? Ib. 
l.itharge... Siac . Ib. 
Magnesium “earbon: ate, technical lb. 
Magne~ sium sulphate, U.S. P .. 100 Ib 
Magnesium sulphate, technical. ..100 Ib 
ee aa 
Methanol, 97%, Sat iitia a fe sedweaedu ae 
Nickel salt, double................... Ib 


Nickel salt, single 
Phosgene (see carbony! chloride).... . 

Phosphorus, red a | 
Phosphorus, yellow. Lutheteake ane ib. 


188 proof No. 1 gal. 
188 proof No. 5. gal. 
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Carlots Less Cark 
Potassium bichromate................. Ib. 104- 10} 10j;- .10} eet. ©. BS. Pi, GS ci eh ts chit. 0-04 Ib. -114— 15 
Potassium bromide, granular............ Ib. 9 ..... = «ee: WZ = .23 Pyridine SR a eee al. 1.75 — 2.75 
Potassium carbonate, U.S. P........... Ib 2—- .12 13- .1%6 Sy, CUNENNL « « ow eddudduws Cocdeevscveccod b. 1.30— 1.35 
Potassium carbonate, 80-85%........... Ib 044- .04 05 - .06 Resoreinol, AS. tetck cheb thi eee nt ob a unnek Oba Ib. 1.75 — 1.80 
Pctassium chlorate, crystals Periyar ¢ .06)- .06 .07 - .08 Salicylic acid, tech., in bbls.................... ae i 24 
Potassium cyanid: Ib a pee .42 - 45 I I a Ib. a— 26 
Potassium hydroxide (caustic potash) .100 Ib. 600 - 625 6.30 - 7.00 Solvent naphtha, water- white, in ‘drums, 100 gal. yy 25 — 28 
ae nate ; > en sas ’. - 3 pe — a — heavy, in drums, 100 gal..... _ 10 — 12 
otassium nitrate............. ‘ ) - , _s ulphanilic SEs heme cetnyn e's os ocdéendeen . 23 — 
Potossium permanganate....... ‘ Ib 5 - 154 16 = .22 ett ita ahi a aan eines ad phan ede os Ib. 1.20 — a 
Pots ssium prussiate, red. .......... Ib nominal nominal SE MEN, oss dwicdrsdes lve dud «or sucdves Ib. 32— + .38 
Potossium prussiate, yellow. ..... Ib 26 - .26} -263- .27 Toluene, in tank OR a otntent ort ae 2: gal. 25 — 28 
Rochelle salts (see sodium potas. tartrate) .... .....0 0 seccse cess We ane ET sie c ns eh ani dy aneonseebedh al. 30 — 35 
Salammoniac, white, granular Ib 07}- .07 077- .08 Xylidines, drums, Pb etatheckehS tien od kaw ed b. .40 — .45 
Salammoniae, gray, granular Ib 07}- 07 07}- .08 Xylene, pure, in drums........................... gal. O— 
DC Jide cecdh se dea geneh > ocbbes 100 Ib 1.50 — 1.60 1.65 — 1.90 Xylene, pure, in a ACR ee ey gal. 45 — 
Salt cake (bulk) ........ i ton 17.00 -20.00 - Xylene, commercial, in drums, 100 gal............. gal. 33— 35 
i CT -ddnescousaneeet 100 Ib 1.80 - 2.00 2.05 - 2.60 Xylene, commercial, i OO OE eee a gal. 0 = 
Soda agh, dense.............++-+++- 100 Ib 1.85 = 1.95 2.00 - 2.50 T° 
ae oe Sadeeceedes ‘ Ib 04} oe 04]- 05 
Sodium bicarbonate......... ; 100 Ib 1.80 - 1.90 1.95 = 2.40 
Sodium bichromate ints tank ae 07)- 073 08 - .08 Waxes 
Sodium bisulphate (nitre cake). ton 4.50 - 4.60 4.65 - 5.5 i ased igi Sn Ie iti 
Sodium bivulphite powdered, U.8.P..... Ib ‘043- 1045 .043- 053 Prices based on original packages in large quantities. 

Jium ch! rate...... on ae Ib. 06)- .07 .07}- .07} lavberry Ws ~ 
Sodium chloride , ‘longton 12.00 -13 00 2 ; ee Met SP es ; oid ib + rH -- . 4 
| a went eve ceseccee > Zi- 7 6)- 2 Beeswax, refined,light..... 3 2— 32 

MUM TMOTICE. .. 2... eee eee , . = s . » 2 Bees , white pure ...... — 
Sodium hydroxide (caustic soda)... 100 Ib. 3.65.- 3.70 3.75 - 4.25 Candela was. va _ nll 
Sodium hyposulphite ............. .. Ib .034- .03 033- .04 Carnauba, No.1. . Ib. . oe 46 
Sodium nitrite as my 08}- .08 09 - .09}  GCarnauba No. 2, North Country Ib , Rene 254 
Sodium peroxide, powdered..... Ib. 28- .30 33 - 35 Carnauba, No. 3, North Country pane —_ : 16) 
Sodium phosphate, dibasic Ib. .03;- .04 a ee ee. ce eee ' “Tb. 71 18 
Sodium potassium tartrate (Rochelle salts) Ib. ..... - .. 1 - .21 Montan, crude. ...... tb. 044 = 04} 
—— —— rien idbden) ni > a a it , Gi- vise Perafine waxes, cris mnie wax (white) 105-110 m.p... Ib. .044— 04) 
Sodium silicate, solution (60deg).....100 Ib. 2.50-260 265-3.00 Paraffine wacee refined, 116-120mp.-"-- > ‘ae 034 
Sodium sulphate,crystals(glaubers salt) 100 Ibs 95 - 1.10 1.15 - 1.50 Paraffine waxes, refined, 12 ae lb. ‘ie 03: 
Sodium sulphide,fused,60-62 per cent(conc.) |b. .04f- .04) 04{- .05}  Paraffine waxes, refined, 138-13 rn Ib. , 04} 
Sodium sulphite, crystals...... . tb. .034- .03§ 033- .044 Puraffine waxes, refined, 133-135 m ah aten lb. 044— 043 
Strontium nitrate, powdered. ....... Ib. o- 1 Wi- =.05 Paraffine waxes, refined, 135-137 mp. oe eps Ib. i, 
Sulphur chloride, Dkebsccdiedeeceannn Ib 04)5- 05 05}- . 06 Stearic acid, single pressed See: j Ib 083— ry 
pao Fe i sbonkd’ ccisnd - = 18.00 ~20 aa es Stearic acid, double pressed... .. Ib. .093— 09 

ulphur dioxide, liquic cy inders extra. 3 08 - 08} o9- | Ss essed Se ee : ; Ce 
Sulphur (sublimed), flour... .. bm, . ...0c ace RSS Nenste acid, taipte gpemed........ - « - 
Sulphur, roll (brimstone).............100 Ib... - a 2.00 - 2.75 
— , ton 30 00 -40 00 7 
Tale—domestic powdered ton 18 00 -25 00 ~ 
Tin ~~ oeen Seneneeeu sean Te 09 - 094 .09j5- .10 Naval Stores 
) weTTe TT TT TTT TTT @ sy 37 - : , . 
ha ~~ KE devenesseeseeeny > al Pah . rane 454 All prices are f.0.b. New York unless otherwise stated, and are based on 
Zine chloride, grap.............. ; Ib 05)- 06 064- 06! earload lots. The oils in 50-gal. bbls., gross weight, 500 Ib. 
Zine cyanide....... erewtidelnent gine 4a- 4 45 - 47. 
Zine oxide, XX........ ... Saminenet lb. _.07}- 08 t= (0p REE BD. BAM... .. 01.0 -o ne ee-essroserreress o> 66-8 23 
Zine sulphate TWEET TILELELL TT eececce 100 Ib 2 75 - 3 00 3. 05 - 3 30 nome 5" 1 a: i" LED REY FB a 358 Ib. 5.90 so 6-6 
i My ep eved eek cnceeds 660s wets ’ ‘ — 7. 
I INS 0 vw hdncvneneccs4s ee.cceesees 280 Ib. 6.25 —..... 
Coal-Tar Products 8 oo oo age EE “sist johadcaoeeetbhecsese eal. ee} a 87 
NOTE—The following prices are for original packages in large quantities: Wood turpentine, dest. dist... |... s cediaiinichaual al a= 2» 
WD, fo dvehveGenceceese ivew Se sexes — 6.00 
Alpha-naphthol, crude. ...... : nahh eee re $1.00 — $1.05 Tar, kiln burned, bbl. (500 =. bebeikes odes | eet — 9.50 
SN, MIN 6 iv Foc eccecseccecéeccecees Ib. 1.10 — 41.55 BeOOGTG OOM, BR. cc cccccccces 500 Ib. — 9.00 
Alpha-naplithylamine....................055- os * 30 — 3 Rosin oil, first run....... ° gal. >. 2 eee 
Aniline oil, drums extra veduénexedateens sea 164— = «17 TUM, 50.0 + wv dpepilcseswe's dee ed gal. 38 —.... 
Aniline salts ewes s 6ebAbobaenceeeéeéeds eteee Ib. 244 — 26 Rosin oil, | Rae oe ode aap a ae. gal. 46 —... 
Anthracene, 80% n drums (100 Ib.)............. Ib. 3 — 1.00 me steam dist., Faia PU ceadbacath <eubateuetee gal. $1.90 
EY WEL. oc ccesccueceecéoeceseeces Ib. 1 — 1.30 ne pure, dest. Deiat dh Rae oc bbs 04 064.608 4H e60 64O8ed Ob ER gal. 1.50 
I + JK os i cceweedbenedeaeeeseebetes Ib. 85 — 95 Pine tar oil, ref., sp.gr. 1.025-1.035 gal. 46 
Bensidine sieht DS dadhddbdesasatienideabanns ~ ot — ‘© weer oil, crude, sp.gr.1.025-1.035 tank cars f.0 b. "jacksonville, 95 
fenzoic ack ae ee Kee ys . 60 — 5 Fe TT ET UT CTT UST Te Te al. . 
TO, COE 6 cs vecedcdadesdvedacsens Ib. 55 — 57 Pine tar oil, double ref., sp.gr. 0. 1 i. ntvetity wndianas. dae e® gal. 75 
Kenzene, pure, water-white, in drums (100 gal ). gal. .29 — 35 Pine tar, ref., thin, sp.gr., 1.080-1.960......... Sbrdedesseneues gal. 35 
Benzene, 90°, in drums (100 gal.) . useeeeeens al. .27 — .32 Turpentine, crude, ay? gr., 0.900-0. aoe leak inside help: or 1.25 
Re: sy! chloride, lee b. . — 2 —- oil, f.o.b. La sp.gr., 0960-0. Sata ample ea eal. 35 
ltengyl chloride, tech...... saaaile-ceckedanaian Ib. .20 — _ Pinew RE re ar rrr rr oe gal. .52 
Neta-naphthol benzoate ........ p ateesecaqueels Ib. 3.75 — 4.00 
Rovereneee sublimed ........ vethndessaanneel > ‘$ _ ‘¢ 
Beta-naphthol, tech anne neee peaeseekeie . — ., ili 
Soa | la mine, sublimed Sdvevcnebesue _ ! — | ‘2 Fertilizers 
Cresol ’., in drums (100 Ib.) . > seenbboe dd Ib. 12— m ow 
Crtho-eresol, in’drums (100 Ib.) sees. Ib. We 8 I IEP iF 5+ 0-2002<>->02 SEM Hace 3-2 
Cresylie acid, 97-99%, straw color, in drums. .. @al. ‘ — : . - se lcd lake aleapetiaaata tir’ Stage 7 a 
Cresylie acid, 35-97%, dark, in drums. .............. al. 45 — 47 Bone, 3 and 50, ground, BOW. os soeccceccccecers ton 30. 00 32. 00 
iia. se, Si a fr , a 09 Fish scrap, dom., dried, f.o.b. works............ unit 3.10 — 3.20 
Diethy laniline ‘ \ Te ‘am 1.20 Nitrate soda .oneh Seed eo ee 668 BOO Co casées 100 Ib. 2.85 _ 87 
Dimethylaniline ye 40 Tankage, high grade, f.o.b. | EGRET RE unit 3.25 — 3.40 
i edteohensene : 5 ag vaeee rock, f.o.b. mines, Florida pebble, 5.30 70 
I initroclorbenzene ; . — ad tae ted ata ligtal tclhalthadln bathe ton ‘ ae 4 
Dinitronaphthalene ' » ae Qa SE hE dscqstaetee oetecen Ne 8.50 — 9.0 
Dinitrophenol ar wan 35 Potassium muriate, 80% Bocccwcccccetesenscccccs, 688 33.50 — 35.00 
Dinitrotoluene "29 — ‘24 Potassium sulphate.................::screeres unit 1.00 — 
Dip oil, 25%, car lots, in drums oaébeudebinan = :* = 7 
Dtpnenylamine ‘ : sdb éoenesenaua . ‘ —_ ‘ 
H-acid since ctewanes aalbeal Ib. ‘85 — 1.00 Crude Rubber 
Meta-phenylenediamine sab needs obacnuenhinn Ib. 99 — 1.00 
Monochlorbenzene bén adtetecttutendl Ib. u4— .15 Para—U priver bis op ete as she webs a . Ih $0. 174— 473 
Monoethylaniline iveewté censvacns . tb. 1.20— 1.25 Upriver coarse. , ca : ‘ GE 12— 13 
Naphthalene crushed, in | ape tenste ois Ib. 06 — 06} Upriver caucho Re he do Sas Ib. .124— . 13 
Ni aphthatene, fake ehes see a rt — a os Ley ore APOE > A At — . 3 
Naphthalene, balls 5ueesteces . . _ ti smo PS Sos Sees babi twebie , , - .19 
Nephehionse acid, crude MNpasesesenten > 74 = 7S — crepe, in, Ea eth a te S . 3 — 
Nitrobenzene peeeabnes dbeeesedccuese . . — : Amber cre Se UeGauveeecces paaacen ; _ 
Nitro-naphthalene wedeas site nenecunie Ib. .30 — 35 - 
Nitro-toluene kate er re Ib. 15 — 173 
Ortho-amidophenol bbekndeencedeeensstenneks Ib. 2.75 — 2.80 } 
OD. . . cob n5cténssebbeusdeeectal Ib. 15— .20 Oils 
Ortho-nitro-pheno! ‘  intsiaits tedieltath thle iit seca 75 — 80 , 
EE OT Ib. a2a— 15 VEGETABLE 
(Ortho-toluidine Sosdeesncecseuchsesbeasbeum 16— .20 3 : 
Para-amidophenol, pose asta nesseonne Cad wa oun P _ : 4 — 1-2 The following prices are f.o.b. New York for carload lots. 
i, MM, 65606000600 cbeebsbee tunes . , _— ° 
ON — ORO ere Ib. 5 — 18 Castor oil, No. 3, in bbls.............-0000+4 Ib. $v.10 — $0. 10% 
RE eR aE eA Ib. 75 — 77 Castor oil, AA, in bbls. .........- 62 ee eee eee ee Ib. Wa — = «FP 
I iS TEES, a Ib. 70 — 75 China wood oil, in bbis....... ih ces oh uate lb 4 — 14) 
Para- phenvlenediamine. ie utuhtetnsds abs daa 1.50 — 1.55 Coronut oil, Ceylon OS aes 08; — .09 
Para-toluidine EE ORES aT PR EE Ib. 1.10— 1.15 Coconut oil, Cochin tL. cok ees «hate Ib. .095 — 09; 
PINS 0 i.6 cb ines icvcntucceccusenens Ib. 35— .38 Corn oil, crude, in bbls...........sc0. ccc eceeee Ib. Wb 
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Cottonseed oil. crude (f. 0. b. mill) ............. Ib. 093 — 10 . . 
Cottonseed oil, summer yellow. ..............++ Ib. A 1 — «12 Ores and Semi-finished Products 
Cottonseed oil, winter yellow....... Ib. 134 — 134 . . f : " 
Uinseed a, raw, one lots (domestic) .. . gal. 728 — 79 All f.0.b. New York, Unless Otherwise Stated 
Linseed oil, raw, tank carts (domestic) . . gal. 4 — 75 . 
Lieeaad Git tn Shiki late CObmsestidl.. my a, ae Bauxite, 52% Al content .............. sseees+ et tor $6.00 — $12.00 
Olive ofl, denatured................... “cy ee a O45 Chrome ore, Calif. concentrates, 50% min. 
Re cntesestideiesstenneaknaes b. 08 — 08 ctr. eet t eet noes ee ee ee eee se es ton 19.00 — 20.00 
Palin, MANUT. ....-0dabdiddeksegss- Ib. 06} — 061 rome ore, 50% Crx0s, f.o.b. Atlantic ‘sea- 
Peanut oil, crude, tank cars (f.0.b. mill)......... Ib. 10 — 10g ¥- =o bes teen eessecccncccssccereccecces ton 19 00 — 20.00 
Peanut oil, refined, in bbls...............00005 ‘ aq ee 13 oe oundry, f.0.b. OvenS...........+.006: .. Met ton 4.25 4.75 
Rapeseed oil, refined i in bbis. . r 85 - e. furnace, f.o.b. ovens...... Pe hares Leseenys net ton 3.25 — 3.50 
‘tapeseed oil, blown, in bbls. . a 83 F uorspar, gavel, f.o.b, mines, New Mexico..... net ton 12.00 — ..... 
Soya bean oi! (Manchurian), in bbls. N.Y. ..... Tb. it — besrene ar, standard, domestic washed gravel 
Soya bean oil, tank cars, f.o. b., P ~- coast..... lb. 094 — ri hentucky and Illincis og rettesereererens cay ton 2.9 — 22 +f 
a stanganese ore, 50% | | ou. Atlantic se aport.. ’ unit Bi "253 
anganese ore, chemical (Mn(2 “ot 55.00 — 60.00 
Moly)bdenite, 85% Mos», aa of Mose, N. Y. ++ pe 7 = 42 
SP RMND MAREE «occ ccccctoscscescccece gal. $054 — Monazite, per unit of ThOs, c.i.f., Atlan tic se aport. unit 27.00 — 
Yellow bleached menhaden............ Sée0cees gal. 7 — Pyrites, Spanish, fines, c.i.f., Atlantic se aport.... unit 12— 42 
seate ——- a's 0 0. don ckewesenes ees gel a _ Pyrites, Spanish, furnace size. c.if. Atlantic sea- 
ROGERS 6c kcecddocesscecnedecesecses > ‘ _- bs hi Varker ton bnatarés eulgAabetse suriecen unit 3— 3 
py oy ene 4 f.o.b. mines, Ga....... ‘ = ‘i — ea 
utile, 95° 102 per eee > ote ™™ ances 
bbe 3 *eheelite, 60% WOs and over, per unit ; 
% G 2. Ul Ue unit 2.25 — 2.50 
Miscellaneous Materials Tungsten, wolframite, 60% WOs and over, per “a mies 
unit o Oz, N. 2 ea a earth ow eager ate unit ; — M 
' _ . - Uranium ore (carnotite) per lb. of UsOg......... Ib. 1.25— 1.75 
All f.o.b. New York Unless Otherwise Stated Urontem oxide, 5e%e Ba az Tl contained Us... . Ib. Ry —- BS 
anadiun SE Chess coe oh bekS + avbevebos ‘ ; _ 0 
Asbestos, crude No. |, f.0.b., Quebec, Canada...short ton $800.00 $1,000.00 Vv anediem re, per Ib. of V 90; contained........ Ib. * Looe 
Asbestos, shingle stock, f.o.b., Quebec, C Canada..short ton 70.00 —120 00 Zircon, washed, iron free, f. bP ablo, Fiorida. Ib. .44— 133 
Asbestos, cement stock, f.o.b., Quebec, Canada..short ton 12.50 — 17.50 
Barytes, ground, white, f.0.b. mills ...........net ton 17.00 — 23.00 
me groans. off color _ S  \eeoeern net ton 43-3 — 21.00 
tes, floated, f.o.b. St. Louis................. net ton 3.00 — 24 00 
Barytes, crude f.o.b. mines .......... .... net ton 6.00 — 7.00 Non-Ferrous Metals 
Casein... b. .10} — .12 
China clay (kaolin) crude, f.o.b. mines, Georgia... net ton 6.00 — 8.00 New York Markets 
( china md em = . a Conse, bee net ton 8.00 — 10.00 Cents per Lb 
China clay (kaolin) powder o.b. Georgia... .. net ton 12.00 — 20.00 Cc . 5 
China elay (kaolin) crude f.o.b. Virginia points. ... net ton 8.00 — 12.00 riven te a Te neeas 3 00 
China clay (kaoli n)ground, f.o.b. Virginia ponte... net ton 13.00 — 20.00 Antimony, wholesale lots, Chinese and Japanese................ 4.25 
( ‘hina clay (kaolin), imported, lump... ... ... Det ton 14.00 — 20.00 Nickel, ordinary (ingot) ; MO. pes 41.00 
China elay (kaolin), imported, powdered......"." net ton 30.00 — 35.00 Nickel, electrolytic. -- vs 00200000000 02 44°00 
Feldspar, No. | pottery grade... ... .. Lngton 6.50 — 6.75 Niekel, electrolytic, resale... oo. 0... cece cece cee ccewe cee cess 32.00 
Feldspar, No. 2 pottery grade........ pow eee long ton 5.75 — 5.90 Monel metal, shot and blvcks b* ; rape 35.00 
Feldspar, No. | soap grade tater eeee long ton 7.25 7.50 EE Sr ere sales san 38.00 
Feldspar, No. | Canadian, for - Sea longton 22 00 — 22.50 Monel metal, sheet bars.....................-5. ng ttc 40 00 
Graphite, Ceylon lump, first quality............. Tb. 0445 — 063 Tin, 5-ton lots, Siraits.............. ik = ea, Cole 29.125 
Grant Gualee aoe mee ‘oF — 05 Ps #5280 Seton che Sutewebe+ tessa esse ie 
Graphite, high grade amorphous crude. . we 061 — .026 Land, ©. Ot. Lowls, opot........ ccc coccccccccccccaceccccecece 4 425 ‘. 50 
Homer loro — i + eee per ton ri ro e Zine, spot, New York. Sih dite dantiinenidideanienvitehiamndcmahiaenbaied 
ieselguhr, f.o sansesceceeces per ton Sn Oe See LMR, BUD, ... sv cnccesmeetacccccancecencn sn dans 
Magnesite, caleined (crude)............. ... per ton 12.00 -- 15.00 — ean ti ania lt thle is 625- ‘ “65 
Pumice stone, imported. .................... fb. .03 — .40 
Pumice stone, domestic, limp. . keh aedia ts ss 05 -- 05) 
Page stone, Y wee etal - + — ‘2 OTHER METALS 
I, nine ae ape bid Godin O60 ee 92 " 6— 4 . P 
Shellac, orange superfine...................... Ib. .88 — .89 = foment... eoecece pened take awvktinds once vind? es. $0. 65} 
Shellae, A. C. garnet scatrapsnesesansnmessna> IM = OO a ee 2 ghee 4 9 ‘ .00-1 10 
Shellac, T. N.. segsesees es IM 83 — .e 
Silica, glass sand, f.0.b. Indiana. ... per ton 1.25 — 
Silica, sand blast material, f. . b. Indiana. . . per ton 2.25 — 
Silica, amorphous, 250 mesh, f 0. = Milinois. Renahh per ton 14.00 — 
Silica, building sand, f.o b. Pa. . be .... per ton 2.245 — 
PSE RY FS ee <a 12.00 — 
Tale, 200 mesh, f.0.b. Vermont............ ca 7.00 — 
Tale, 200 mesh, f.o.b. Georgia................ ton 8.25 — 
Tale, 200 mesh, NS ee ae ton 16.00 —- 
Gaover shave, heb selies.. . redone Sd <ndite tats dekennesneen 19.25 
Refractories Copper bottoms. emtdtec adnate dandie-des mil Bas 
upper rods ee, eee saan wl deals ae Sea 19. 
Bauxite brick, 56% Al, f.0.b. Pittsburgh. ....... beephb ental per 1,000 $130.00 High brass wire.........0.......... cee eeeees Ste eee eee 16.75 
Carborundum refractory brick, 9-1 toincoten Se 1100.00 High brassrods....... ........... ster eeteeeeeeeneey 14.25 
Chrome brick, f.o.b. Eastern shigplag points. . sseeees BOt ton 41-44 — brass wire. .................+. . sre rerenees . 18.25 
Chrome cement, 40-50% CraO3... 2... ee nee net ton 30-32 w brass rods... .............. steerer eeererenes rene 18.75 
Chrome cement, 40-45% CroQ3, sacks, in car lots, f.o.b.. he bense tubing... ......... ye rie 23.00 
Eastern shipping pointe. bain’ shag: Gab. Bs iceie net ton 30-32 Se ae SA. ay IR Re FP Eee er =. % 
Fireclay st qu ty, n. pes, o. ennsy vania, Mic ccecece eeeses er esceceeeser  eseeeee 
Ohio and ind ‘Kentucky Ss dations anh dels an <eeains > eae 1,000 32-37 Seamless high brass tubing... .....-.. 6.6.6. ev ee eeeeees 18.00 
Fireclay k, 2nd quality, 9-in. shapes, f.o.b. Pennsylvania, 
ut Gio and Kentucky works .. Bede on si). ip deaeepeigepy ~~ 2-38 
agnesite 9-in. straight (f.o b. works)............. net ton i ‘ , 
Magnesite Ne 9-in. arches, Loy and k > Te Ri ads net ton 70 OLD METALS—The following are the dealers’ purchasing prices in cents per 
Magnesite brick, soaps and splits eee 90 pound: 
Silica briek, 9-in. sizes, f.0.b. Chicago district... 2.22522: 1,000 35-37 New York 
Silica brick, 9-in. sizes, f.0.b. Birmingham district. . .. 1,000 37-39 Current 
Silica brick, 9-in. sizes, f.0.b, Mt. Union, Pa............... 1,000 27-30 Copper, heavy and crucible. ...............6eeeeeeeeeeeeeeees 10.25@10.50 
vy and wire...... akePe Vas recdabbesebee cases: Cae 10.25 
: * hight and bottoms. . PR GES ee, DS, Pe eee ¢- 3-3 
. SS ee ae one ck Reads ddiddenesenenene wie a . 
it An oh kaa Oe leek Nin bE AG hae whe kee aie 3. 3.25 
Ferro-Allo Brass, heavy... Ped ck scachabeseneeenedaaleennnaain 4.50@ 4.75 
ys ities wii a dkcwihenber + ceth betes tacnvonsen 4.00@ 4.25 
All f.0.b. Works No. | yellow brass turnings. . bobulidin ned cibelinde nate oa shale ;33 +3 
Feromabonstitsnlam, 1M tob. Ngee 
RR i a REM 4 IE netton $200.00 — $225.00 
ee erbon per Ib. of Cr contained, 
6-8% at omy o = Ey ey Ib. A aaes Structural Material 
ah uddecnggnns doce Os . ae Tm 
~ : an ¢ following base prices per 100 Ib. are for structural shapes 3 in. by 3 in. and 
rose net hs oe. o>" grosston = 62.50 ""**  gpwer, and plates } in. and heavier, from jobbers’ warehouses in the cities wy 
erromanganese, . 
German c. a ptr ree gross = 2. bg — 8 8 New York* Chicago 
enum, 50-60% his, per ib: of Mio fE™ 2:00 — 72.25 Structural shapes.......cos.s0-.s00005 $2.63 $2.38 
10-15%... ee Peer esoccessecsoes gross ton 38.00 — 40.00 Soft steel bar sha: ao ery Severe 2.53 2.28 
eeeseees Coeressesosesesses gross ton 4.00 — 55.00 Soft stee. bands POS. - owe ereeeeccccers 3.13 2.88 
iat ie 6 dda bs ins hee tebe en oe 115.00 — 120.00 an ttetinwih:................ 2 63 2 38 
~ per Ib. ‘of contained W b 37— 50 wy Rihana D alee Shelnde tal : 
>: ay re $.9 —. 3°93 vet poe 100 Ib. for trucking to Jersey City and 106c for delivery in New 
@ per Ib. of con b 5i5— ‘ a rooklyn 
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Industrial 
Developments 


Rubber.—The Electric Hose & Rubber Co., 
Wilmington, Del., has added a night shift 
at its plant, giving employment to about 100 
additional men 


The Rebber Production Co., Morgantown, 
W. Va., has reopened the local plant of the 
Armorcord Rutber Co., recently acquired 
under lease. The plant has been closed for 
about a year past. 

The Hood Rubber Co., Watertown, Mass., 
has adopted a capacity operating schedule 
in the tire department at its local plant. 


The Allen Tire & Rubber Co., Allentown, 
Pa., has adopted a 20-hour day sehedule at 
its plant at Rittersville, Pa., adding a 10- 
hour shift, with additional employees, to the 
former production basis. 


Glass.—The Macbeth-Evans Glass Co., El- 
wood, Ind., is arranging for the early re- 
sumption of operations at its local plant, and 
preparatory to production is rebuilding the 
No. 1 furnace, adding a new battery of 
lehrs and making other improvements to 
cost about $25,000. 

The Henryetta Glass Mfg. 
Okla., has commenced 
shops of its local plant, 
production of lamp chimneys. 
partments will resume 
the manufacture of 
globes, etc. 

The Interstate Window Glass Co., Kane, 
Pa., is increasing production at its Wheel- 
ing, W. Va., and Lancaster, O., plants. 

Ceramic.—Practically all of the sanitary 
ware potteries at Trenton, N. J., are oper- 
ating on a full-capacity basis. 


Co., Henryetta, 
manufacture at 24 

primarily for the 
Other de- 
at an early date for 
tableware, lantern 


The Acme Brick Co., Denton, Tex., has 
resumed operations at its plant, following 
a shut-down for several months past. Ini- 


tial production will be on a basis of about 
40,000 bricks per day, with employment of 
about 100 men. 


Leather.—The American Hide & Leather 
Co., New York, N. Y., has resumed opera- 
tions at full capacity at a number of its 
tanneries. 


The Deford Tanning Co., Luray, Va., has 
resumed operations at its’ local plant, fol- 
lowing a shut-down of a number of months. 


Tron and Steel.—With the blowing in of 
the No. 1 blast furnace at the Carrie fur- 
naces of the Homestead Steel Works, Home- 
stead, Pa., March 22, seven of the eight 
furnaces at the plant are now in operation. 

The Carnegie Steel Co. has resumed pro- 
duction at its Farrell (Pa.) works, which 
have been idle for about a year past. Two 
blast furnaces will be blown in early in 
April, and 11 open-hearth furnaces placed in 
service. Employment will be given to about 
1,500 men. The company has blown in an- 
other furnace at its Isabella plant, Etna, 
Pa., and another stack will soon be placed 
in service at this works. 

The American Sheet & Tin Plate Co., 
Cambridge, O., has started operations at the 
four remaining mills at its local plant, plac- 


ing the works on a full operating basis 
for the first time since last November. 

The Wheeling Steel & Iron Co., a sub- 
sidiary of the Wheeling Steel Corp., has 
adopted a 100 per cent operating schedule 
at ite Benwood, O., plant. 

The Republic Steel Co., Youngstown, O., 
is running full in the open-hearth depart- 


ment at its plant, including the entire bat- 
tery of 14 furnaces. 

The Youngstown Sheet & Tube Co., 
Youngstown, O., has blown in a fifth blast 
furnace at its local works, making but one 
idle stack at the plant. This will placed 
in service at an early date. 

The United States Steel Corp. has placed 
its Aetna-Standard plant, Aetnaville, O., on 
a 100 per cent operating basis. 

Coke.—The H. C. Friek Coke Co. has fired 
200 additional ovens at its Leith plant, near 
Greensburg, Pa., following a shut-down of 
more than a year. 


tals.—The Bartlesville Zine Co., Black- 


Me 
well, Okla., has resumed production at its 
smelting plant. 





SS 





The American Smelting & Refining Co., 
New York, N.Y., will soon resume operations 
on a large scale at its smelting plant at 
El Paso, Tex., for the smelting of lead ores 
from the mines of the Erupcion Mining Co. 
amd the Ahumada Lead Co., both of Chi- 
huahua, Mexico, with which contracts have 
been made. 

The Michigan Copper & Brass Co., De- 
tro!t, Mich., has adopted a 100 per cent 
operating schedule at its local plant, giving 
employment to about 800 men. A night 
shift is being operated until 9 o’clock every 
evening during the work-week. 

Miscellaneous.—The Wilmin 
Specialty Co., New Castle, Del., 


ton Fiber 
s operating 
on 4. full production basis, with incoming 
orders in excess of capacity. 

The Corn Products Co. has commenced 
operations at its plant at North Kansas City, 


Mo., recently completed at a a of about 
$7,000,000. Employment will be given to 
600 persons. 





Construction and 
. 
Operation 
Arizona 
GLOBE—The Magma Copper Co. has pre- 
liminary plans under way for the erection 
of a new smelting plant and “a mill. 


A bond issue of $4,000,000 is ing ar- 
ranged, a portion of which will be used for 


the project. ‘ 
California 


OAKLAND—The California Pottery Co. 
is perfecting plans for the removal of its 
local plant to Merced, Cal., where another 
plant is now being operated by the com- 
pany. The latter works will be extended to 
accommodate the equipment from the Oak- 
land plant, and 16 new kilns will be con- 
structed. A complete general line of manu- 
facture will be carried on, including fire- 
brick, face brick, tile, sewer pipe, etc. 
Frank A. Costello is president. 


INGLEWOOD—The Smoot-Holman Co., 
Los Angeles, comprising a recent reorgan- 
ization of the American BEnameling & 
Stamping Works of the same city, has ac- 
quired a tract of land at Inglewood, totaling 
about 5 acres, and has preliminary plans 
under way for the erection of a new plant, 
to consist of a number of 1-story buildings. 

SELMA—The Fresno Tire & Rubber Co., 
Fresno, Cal., is arranging plans for the im- 
mediate erection of its proposed new local 
plant for the manufacture of tires and other 
rubber products. It will be 3-story, 60 x 250 
ft. John S. Bates, Rowell Bldg., Fresno, is 
engineer. 

COLTON—The Bach Reduction Co., Los 
Angeles, has acquired property at Colton, 


and plans for the erection of a new 1-story 
plant for the manufacture of fertilizer 
products. 

Connecticut 


HARTFORD—Fire, March 16, destroyed 
a portion of the auxiliary plant of the 
Johns-Pratt Co., manufacturer of com- 
pounds, ete., Homestead Ave. and Burton 
St.. with loss estimated at about $15,000. 
The fire was caused by overheating or short- 
circuiting in a large enameling oven. 


Florida 


TAMPA—The Pineapple Products Co., 
Curry Bld recently organized with a capi- 
tal of t $50,000, is planning for the construc- 
tion of a plant for the manufacture of ferti- 
lizer ucts, in connection with a new 
local factory for the production of syrups, 

hosphate, vinegar and kindred specialties. 
Henry O. Page is president; and William 

. Hill, general manager. 


Illinois 


MT. VERNON—The Mount Vernon Car 
arded a contract to the 


Hughes-Foulkrod Co., Pittsburgh, Pa., for 
the ay a 1-sto ‘oundry for 
m and other metal 


about $250 00 —~ a equipment. W. C. 
staat isd SB ng 
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WAUKEGAN—The Board of Works is 
having plans completed for the construction 
of a new filtration plant at the city water- 
works, estimated to cost about $600,000, in- 
cluding pumping station. Hoa Decker 
Drury, 303 South State St., Ann Arbor, 
Mich., are consulting engineers. 


Kentucky 


PAINTSVILLE—The Paintsville Oil & 
Refining Co. will commence immediately the 
erection of a new topping plant, with ex- 
tensive tankage department. A site has 
been selected near the city. Ralph Stafford 
heads the company. 


Maryland 


BALTIMORE—The Liberty Yeast Corp., 
4400 O'Donnell St., will build a i1-story ad- 
dition, 30 x 65 ft., to its ferment depart- 
ment. Equipment will be installed for the 
production of industrial alcohol. W. A. 
Boykin, Jr., is manager. 


BALTIMORE—tThe Public Improvement 
Commission, City Hall, has plans under 
consideration for the establishmeat of a 
plant for the production of alum for the 
filter beds at the city waterworks, esti- 
mated to cost about $12,000. Robert Gar- 
rett is chairman. 


Massachusetts 


MITTENEAGUE—tThe Strathmore Paper 
Co. has awarded a contract to the Ernest 
F. Carlson Co., Springfield, Mass., for the 
erection of a 4-story addition to its plant, 
25 x 200 ft. Work will be commenced at 
an early date. 


SALEM—tThe Park Leather Co., 
and Grove Sts., has commenced the en- 
largement of its plant. Equipment will 
be installed for increased capacity. 


ASSONET—The New England Oil Re- 
fining Co., Purchase St., Fall River, Mass., 
has acquired property at Assonet, to be 

used as a site for the erection of a new 
distributing plant. 


Michigan 


HOLLAND—tThe De Pree Chemical Co. 
has awarded a contract to the Frank Dyke 
Co., Holland, for the erection of a 3-story 
addition to its gent, estimated te cost about 
$500,000, including equipment. 


CADILLAC—The Cadillac Malleable Iron 
Co. has broken ground for the erection of a 
new i-story foundr 80 120 x 200 ft., and an- 
nealing building, 9 
duction of iron and other metal castings. 
Additional units will be constructed at a 
later date. The Indiana Bridge Co., Muncie, 
Ind., has the building contract. 


KALAMAZOO—The City Commission, ¢ 
L. Miller, city manager, has preliminary 
plans under way for the erection of a new 
municipal gas plant, comprising six build- 
ings, estimated to cost in excess of $1,250.- 
000. Burns & McDonnell, 402 Interstate 
Bldg., Kansas City, Mo., are engineers. 


MANISTEE—tThe Ruggles & Rademaker 
Co. is making rapid progress in the erec- 
tion of its new local salt plant, and expects 
to have a portion of the works ready for 
service at an early date. The plant has 
been designed for a capacity of about 8,000 
bbl. a day, or approximately 60 carloads, 
and will give employment to close to 360 
men. It is estimated to cost approximately 
$2,000,000, complete. The company is an 
outgrowth of the Buckley & Douglas Lum- 
ber Co. salt plant, which was destroyed by 
fire about a year ago. 


Mason 


Missouri 
JOPLIN—The Wilhoit Oil Co., Spring- 
field, Mo., E. M. Wilhoit, president, is plan- 


ning for extensions and improve ments in its 


refinery at Joplin, estimated to cost about 
$100,000. The present plant will be re- 
modeled. 


New Jersey 


ELIZABETH—Fire, March 22, destroyed 
a portion of the plant of the Atlantic em- 
ical Works, py A near Elizabeth, with 
loss estimated at about $200,000, including 
equipment. 


TRENTON—The Essential Oil Co., a sub- 
sidiary of the American Linseed Co., 297 
4th Ave., New York, N. Y., has work under 
way on ‘the remodeling of the local plant 
of the American Brass & Lamp Co., recently 
—_—— —_= giving —— --—- ence Ty yer 
early in June ving abou 
50 persons. The plant will be devoted to 
the ee Anus. ~ (synthetic lilac 


Calctnc ols” Gustave beblek onthe 


and 
heads 
company. 
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KEASBEY—Fire, March 21, destroyed a 
portion of the plant of the Carborundum 
Co., manufacturer of refractory products, 
saggers, etc., with loss estimated at about 
$50,000. The plant comprises the former 
works of the Didier-March Co. Headquart- 
ers of the company are at Niagara Falls, 


New York. 
New York 


BROOKLYN—Paul Uhlich & Co., 11 Cliff 
St., New York, manufacturers of dry 
colors, etc., have fil plans for the rebuild- 
ing of the "portion of their plant on Herki- 
mer oes oe estimated to cost 
about $20,0 

Guetta “be Maxwell Steel Vault Co., 
4 Warner St., has completed plans for the 
erection of the first unit of a new local 


plant, 1l-story, 60 x 90 ft. Work will be 
commenced in’ April. 
Oklahoma 


COLLINSVILLE—The Collinsville Brick 
Co., has work under Mae ay extensions and 
improvements in its plan The capacity 
will be increased. 

MUSKOGEE—The Muskogee Refining 
Co., South Cherokee St., is 45 for ex- 
tensions and improvements in its focal re- 
finery to cost about $200,000, including 


equipment. k 
Pennsylvania 


PHILADELPHIA — The Continental 
Leather Co., 311 North 3rd St., recently 
or ganized under Delaware laws with a capi- 
tal of $2,500,000, has acquired the former 
tanning plants of Janney & Burroughs, Inc., 
at a receiver's sale. The tanneries are 
located at Philadelphia, saqrante, Sprin 
and Elkton, Va., and will placed fh 
operation by the new owner +? an early 
date. Perry E. Wurst, vice-president of 
the Alpena ather Corp., Aipena, Mich., is 
president and general manager of the Con- 
tinental company; Joseph Wayne, Jr., is 
vice-president and treasurer. 


PHILADELPHIA — ee Bros., 
Inc., 45 South 2nd St., manufacturer of rub- 
ber products, has filed + for the erec- 
tion of an addition to its plant at Packer 
and Penrose Sts. 
PHILADELPHIA—The Wittman Mori- 
ip Co., 4th and Vine Sts., manufacturer 
eather, has taken title to property at B 
and Westmoreland Sts., 240 x 314 ft., for a 
consideration of about $30, 000, and will 
commence the immediate erection of a new 
tanning plant on the site, 1- and 2-story, 
77 x 105 ft., estimated to cost about $75,000. 
WAYNESBORO—The Frick Co. will 
build a new foundry at its local agricultural 
implement plant, to be equipped for an out- 
put of about 60 tons of castings per day. 


Tennessee 


MEMPHIS—Fire, March 18, destroyed a 
portion of the oil plant of the Royal Re- 
fining Co., Hollywood, a suburb of Memphis. 
An official statement regarding the amount 
of estimated loss has not been made. 


‘Texas 


DALLAS—The Daniels’ Chemical Proof 
Ink & Paper Co., 2212 Live Oak St., is plan- 
ning for the erection of a new plant for 
= manufacture of chemical-proof ink prod- 
ucts. 

HOUSTON—The Humble Oil & Refining 
Co. is planning for the rebuilding of its 
tankage plant, destroyed by fire, March 21, 
with loss estimated at about $500,000 

DALLAS—tThe Trinity Paper Mills Co., 
3010 Williams St., has acquired a local site 
and plans to erect a new plant for the 
manefacture of waxed papers. J. ¥. Webb 


is president. 
Virginia 


NORFOLK—tThe Robertson Chemical 
Corp., Board of Trade Blidg., is perfecting 
plans for the rebuilding of its plant in the 
Money Point section, recently + ene by 
fire. It will be 1-story, 75 x 300 ft., and is 
estimated to cost about $60,000. W. H. 
Robertson is president. 

CHATHAM—tThe City Council is plan- 
ning for the installation of a filtration plane 
at the waterworks. A bond issue of $20,000 
is being arranged. 


West Virginia 


HUNTINGTON—tThe Liberty Airless Tire 
Co., Nb yg mye W. Va., wis Wilson, 
president, is considering the erection of a 
new plant for the manufacture of automo- 
bile tires at Huntington. a ee are 
said to be under way for a local site. 

GRAFTON—The City Connell o planning 
for the installation of a filtra lant at 


be  yterseree. Bonds for S100 000 will be 
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Capital Increases, Etc. 


THE OCEAN LEATHER Co., 40 Beaver St., 
New York, N. Y., has filed notice of increase 
in capital from $41,000,000 to $41,750,000. 

THE ae CHEMICAL Co., Glens Falls, 

Be s filed notice of increase in capi- 
tal Eten “$25, 000 to $300,000. 
THE CONTINUOUS CASTING CorRP., Gar- 
wood, N. J., has filed an involuntary peti- 
tion in bankruptcy. 

THE MICHIGAN PORCELAIN INSULATOR Co., 
Hastings, Mich., has filed notice of disso- 
lution under state laws. 

WERBELOVSKY Bros., INc., 1160 Flushing 
Ave., ~~~ pS » * Lge yy ~~ of glass 
products, has filed tice of increase in 
capital from $200, 00° to $300,000. 

THE STAR VARNISH Works, INC., Ham- 
tramck, Mich., has filed notice of dissolu- 
tion under state laws. 


THE MINER EpGarR Co., Blanchard S&t., 
Newark, N. J., manufacturer of chemicals, 
refined clays, etc., has arranged for a bond 
issue of $1,000,000. 

H. Snowden Marshall and Arthur J. 
Stevens have been appointed receivers in 
equity for the IsLAND OIL & TRANSPORT 
Corp., 55 Liberty St., New York, N. Y. 

The General Oil Co., Houston, Tex., has 
been reorganized as the GENERAL PETRO- 
LEUM Co., with a capital of 11,000,000 
shares of preferred stock and 1,000,000 
shares of common stock, no par value. 


Tue E. I. pu Pont DB NEMOURS EXPORT 
Co., 120 Broadway, New York, N. Y., a sub- 
sidiary of E. I. du Pont de Nemours & Co., 
Wilmington, Del., has been dissolved, ef- 
fective March 31. 


+ 





New Companies 


THE Putp Propucts Co., 405 East Main 
St., Kalamazoo, Mich., has been incorpo- 
rated with a capital of $100,000, to manu- 
facture paper pulp and byproducts. The 
incorporators are Charles E. Taylor, Ross- 
ville, Ill.; George C. McCann, Danville, IIL ; 
and John E. Carey, Otsego, Mich. 


THE CoRAL CHEMICAL Co., Buffalo, N. Y., 
has been incorporated with a capital of 
$60,000, to manufacture chemicals and 
chemical byproducts. The incorporators are 
G. D. Fogarty, R. H. Robinson and J. T. 
Penfield. The company is repregentes by 
ee a Vv. O’Gorman, Mutual Life Bidg., 

alo. 


‘oa MeEpWsA CEMENT PAINT Co., Augusta, 
Me., has been incorporated with a capital 
of 1,000 shares of stock, no par value, to 
manufacture special cement paints and affi- 
liated products. E. M. Leavitt is president 
and treasurer; Frank E. Southard, Augusta, 
represents the company. 


THE BLUE GRASS REFINING & PRODUCING 
Co., Lexington, Ky, has been incorporated 
with a capital of $50,000, to manufacture 
refined we a products. The incorpora- 
tors are A. V. Smith, Jr., Walter R. Powell 
and J. F. Whorton, all of Lexington. 

THE SWEDISH a ia a STEEL PRODUC- 
ERS, INC., New York, Y., has been incor- 
porated with a ca ital of $50,000, to manu- 


facture steel pe ucts. The incor orators 
are F. Sandeli W. L. Batt an J. 
Vaughan, New 


ork. The company is rep- 
resented by F. J. Knorr, Albany, po 

Tue CAve City O11 Co., 133 West Wash- 
ington St., Chicago, IIL, has been incor- 
porated with a capital of $30,000, to manu- 
facture oil products. The incorporators are 
Edward M. Craig, Irl G. Hipsley and Wil- 
liam H. Craig. 


THE KONIKOW CHEMICAL LABORATORIES, 
Boston, Mass., have filed notice of organi- 
zation to manufacture chemical products. 
The company is headed by William M. 
Kent, 52 Chamber St., Boston. 


THE ARTCRAFT BRONZE Co., Detroit, Mich., 
has been incorporated with a capital of 
$20,000, to manufacture bronze and brass 
ee gg The incorporators are George B. 

eeree D. Ostergren and John M. 
Motschall, 497 East Grand Boulevard, 
roit. 


Tue E. L. Smirx Ort Co., Wilmington, 
Del., has been incorporated under state 
laws with a capital of $5,000,000, to manu- 
facture petroleum products. The com ny 
is r ~ yo by the Corporation Trust 
Co. of America, du Pont Bldg., Wilmington. 


LYNN & Co., INc., Syracuse, N. Y., has 
been incorporated with a oe rs) gt F16,000 000, 
to manufacture so and 
ucts. The oe L, ind Fontiner, 
H. J. Wilson. and A. oliski. The com- 
pany is Faraansed wy Gerber & Winkel- 
stein, Syracuse. 

THE HAMILTON O1L Co.. 


Orange, Tex., 
has been 


incorporated with a capital of 
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$5,000,000, to manufacture petroleum prod- 
ucts. The company will succeed to the 
business of the Oil Issue Co. W. R. Hamil- 
ton is president; H. P. Ingles, first vice- 


president ; and James N. Kincaid, secretary. 
THE STATE FERTILIZER Co., Claremont 
Hotel, Union Stock Yards, Baltimore, Md., 
has been incorporated with a capital of 
$50,000, to manufacture fertilizer products 
The incorporators are John W. Dasher, 
Robert S. Collier and J. Bradley Zepp. 


THE AMERICAN INDUSTRIAL ALCOHOL Co., 
Jersey City, N. J., has been incorporated 
with a capital of $100,000, to manufacture 
industrial alcohol products and _ kindred 
specialties. The incorporators are William 
K, Faber and Francis Covner, 15 Exchange 
PL, Jersey City. 

THE FIDELITY RUBBER Co., New York, 
N. Y., has been incorporated under Dela- 
ware laws, with a capital of $250,000, to 
manufacture rubber products. The incor- 
porators are E. E. and C. R. Allison, New 
on be and A. K. Dohrmann, Jersey City, 
* J. The company is represented by the 

Capital Trust Co. of Delaware, Dover, Del. 


THE HARBOR TANNING Co., Lynn, Mass., 
has been incorporated with a capital of 
$10,000, to manufacture leather products. 
Manuel Ross is president; and Arthur C. 
Stewart, Medford, Mass., is treasurer. 

THE FLAXxo Co., Saginaw, Mich., has been 
incorporated with a capital of $25,000, to 
manufacture chemicals, chemical com- 
pounds and affiliated roducts. The incor- 
porators are Louis uehl, Saginaw; and 
Philip Catsman, Flint, Mich. 


THE + yy FouNpDRY Corp., Cam- 
den, N. J., has been incorporated with a 
capital : "$100, 000, to manufacture iron, 
steel and other metal castings. The com- 
pany is represented by the Corporation 
Trust Co., 328 Market St., Camden, N. J. 


THE KINGSTeN O1L Co., Kingston, N. Y., 


has been incorporated with a capital of 
$50,000, to manufacture oil products. The 
incorporators are P. A. Black, J. P. Mack 


and M. H. Herzog, Kingston. The company 


is represented by Fowler & Loughran, 293 
Wall St., Kingston. 

THE UTILITY RuBBER Co., New York, 
N. Y., has been incorporated under Dela- 


ware laws, with capital of $1,000,000, to 
manufacture automobile tires and other 
rubber goods. The incorporators are Guy 
E. Norwood, New York; F. Haskel! Smith, 
Bloomfield, N. J.; and James H. Coghill, 
Morristown, N. J. The company is repre- 
sented by the United States Corporation 
Co., 65 Cedar St., New York. 

THE NEWARK Coton & Dye WorkKs, 
Newark, N. J., has been incorporated with 
a capital of $100, 000, to manufacture chem- 


INC. 


icals, colors, etc. The incorporators are 
Irving Rauchberg, Mordecai Segal and 
——~- M. Hollander, 790 Broad St., New- 
ark, 


THE GastT-O-PINsw Corp., New York, 
has been incorporated with a pea of 
$50,000, to manufacture chemicals and affi- 
liated products. The incorporators are M. 
Gast, W. S. Rising and W. C. Cartwright, 
New York. The company is represented 
A S. Goodspeed, 522 Fifth Ave., Néw 

or 


THE GRAND RAPIDS CLAY PRODUCTS Co.. 
Grand Rapids, Mich., has been incorporated 
with a capital of $25,000, to manufacture 
brick, hollow tile and other burned clay 
products. The incorporators are Isaac M. 
Hamilton, W. E. Brimstin and O. E. Merley, 
168 North Michigan Ave., Chicago, III. 

THE UNITED STATES WAXED & COATED 
PaPeR Co., East Orange, N. J., has been 
incorporated with a capital of $50,000, to 
ia waxed and _ other spec ial 

pers. The incorporators are Colin G. 
Fink. Walter E. Koerner and Oscar J. V 
Aschenbach, 227 Ave., East 
Orange. 

THE WeEsT PoINT SHALE Brick Co., Nor- 
ristown, Pa., has been incorporated under 
Delaware laws, with capital of $100,000, 
to manufacture brick and other burned clay 


Elmwood 


products. The incorporators are George 
Wagner, Norristown ; 8S. Swigler, Lans- 
downe, Pa.; and M. M. Sweeney, Philadel- 


phia Pa. ‘The company is represented by 
the Capital Trust Co. of Delaware, Dover. 


THE LuBRICO OIL REFINING Co., Indian- 
apolis, Ind., has been incorporated with a 
capital of $50,000, to manufacture refined 
petroleum products. The incorporators are 
W. S., R. F., J. T. and Fletcher Johnson, 
all of Indianapolis. 

THE UsoNnaA Brio-CHEM LABORATORIES, INC., 
Wilmington, Del, has been chartered under 
state laws, to manufacture chemicals and 
chemical byproducts. The company is rep- 
resented by the Co ration t Co. of 
America, du Pont Bldg., Wilmington. 


THE DUNN-GRENET OIL Co., Pittsburgh, 
Pa., has been organized under state laws 
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by P. H. McGuire, W. F. Campbell and 
Vv. 


P. Keefe, Pittsburgh, to manufacture 
petroleum products. The company is_rep- 
resented by Russell J. Esler, 811 Frick 


Bldg., Pittsburgh. 


Tur BLocHeM LABORATORIES, INc., Brook- 
lyn, N. Y., has been incorporated with a 
capital of $5,000, to manufacture chemicals, 
industrial alcohol and kindred products. 
The incorporators are J. E. Gauthier, A. E. 
Daub and H. Whyman. The company is rep- 
resented by David Geiger, 286 5th Ave., 
New York, N. ¥ 

THE METROPOLITAN CHEMICAL & NOVELTY 


Co., Philadelphia, Pa., has been incorpo- 
rated under Delaware laws, with capital of 
$500,000, to manufacture chemicals and 
affiliated products. The company is rep- 
resented by the Corporation Guarantee « 
Trust Co., Land Title Bldg., Philadelphia. 


Tue Fiero CHEMICAL Co., Boston, Mass., 
has filed notice of organization to manu- 
facture chemicals and chemical byproducts. 
The company is headed by E. V. Little, 113 
Lincoln St., Boston. 


Tue GraAyce Orn Co., Wichita Falls, Tex.. 


has been incorporated with a capital of 
$150,000, to manufacture petroleum prod- 
ucts The incorporators are W. K. and 
S. J. Campbell and Carl Pursel, all of 


Wichita Falls. 


THe CenTRAL Peru Copper Co., New 
York, N. Y., has been incorporated with a 
capital of $100,000, under Delaware laws, 
to operate a copper smelting and refining 
works. The company is represented by the 
United States Corporation Co., 65 Cedar 
St.. New York. 


Tue ANSON Brick & Tite Co.. Lilesville, 


N. C., has been incorporated with a capital 
of $30,000, to manufacture brick, tile and 
other burned clay roducts. The _ incor- 
porators are S. H. Clark, B. R. Wall, both 
of Lilesville;: and C. P. Stewart, Pee 
Dee, N. C., 

THE RANDOLPH MICA DEVELOPMENT Co. 
Birmingham, Ala., has been incorporat 
under Delaware laws, with capital o 
$150,000, to operate mica properties an 
manufacture mica products. The incor- 
porators are Glenn S. Matthews, W. Alfred 
Gillespie and Andrew C. Roberts, all of 
Birmingham The company is represented 
by the Corporation Service Co., Wilming- 
ton, Del. 





Manufacturers’ 
Catalogs 


THE BINKS SPRAY EQUIPMENT Co., Chi- 
cago, Ill., has ready for distribution a short 
bulletin, No. 4-C, illustrating and describ- 
ing the Binks spray tower, a water-cooling 
device suitable for small ice machines, oil 
engines, water-cooled electrical transform- 
ers and other apparatus requiring the 
cooling of small quantities of circulating 
water. 

THE STEERE ENGINEERING 
Mich., is issuing a sheet on 
Condensation.” 


JoseruH T. Ryerson & Son, Chicago, IIl., 
has added the magazine feature to its stock 
list, which will be known as the Ryerson 
Journal and Stock List. The list was for- 
mesi7 published monthly, but will now be 
published bi-monthly. The January-Feb- 
ruary issue contains a 30-page magazine 
section, increased space for new steel prod- 
ucts and a section on small tools and 
machinery. 

THE Bowker INSEcTICIDE Co., 49 Cham- 
bers St., New York, announces, in a 4-page 
folder, the establishment of a field service 
division and of a research chemical divi- 
sion. Dr. M. D. Leonard is director of the 
field service division and Firman Thompson 
is director of the research chemical division. 
_ THE DESCHANEL ENGINEERING CorP., New 
York, N. Y., in an 8-page booklet illustrates 


and describes Deschanel cableway, hoists 
and buckets. 


THe Kay Mre. Co., Norwalk, Conn., calls 
attention to its new bulletin entitled “Whit- 
ney Free Floating Coupling.” which is de- 
signed to transmit power from one shaft 
to another, though the shafts are not in 
alignment, without causing strains in the 
shafts or bearings. Disassembled couplings 
are shown, dimensions are given and also 
a price list. 


THe Jerrrey Mrc. Co., Columbus, O., has 
issued three new catalogs. In Catalog 345, 
on coal and ashes handling machinery, 
twelve distinctive type of power house equip- 
ments are illustrated and described. Catalog 
359 features the Jeffrey single roll crusher 
This crusher, which is built in five sizes 
ranging from 18 x 18 in. to 36 x 54 in. is 
especially adapted for the power house, to 
insure a constant supply of stoker or small 
coal where stock sizes cannot always be 


Co., Detroit, 
“Use Direct 
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obtained direct from mines and only run-of- 
mine or lump coal is available; or for the 
coaling station, to reduce run-of-mine and 
lump coal to proper firing sizes; or for the 
coal mine to reduce lump coal to small 
sizes to meet the demand for a _ uniform 
stoker coal and to dispose of surplus lump 
coal. Besides crushing coal the crusher 
lends itself to the reduction of salt, alum, 
bone and similar substances. The catalog 
illustrates and describes the construction 
and operation of the crusher, including 
typical installation in service, ‘table of 
capacities of the different sizes of machines 
for use in crushing various grades of bitu- 
minous coal, and other information for 
crusher users. Bulletin 360 features the 
Jeffrey portable car unloader for unloading 
coal from hopper-bottom or gondola types 
of railroad cars. It is designed to enable 
it to meet various conditions of unloading. 
It requires a minimum of space and can 
readily be placed in between the car hopper 
door and the rails, or, where conditions 
permit, a more permanent arrangement can 
be had by placing the unloader underneath 
the rails and thus eliminate the necessity 
of resetting it for each car. 


THe Ouiver-SHERWOOoD Co., San Fran- 
cisco, Cal, a subsidiary of the Oliver Con- 
tinuous Filter Co., has issued a new catalog 
on “Cutless Bearings.” Illustrations are 
given as well as a description of the weak 
link in every pump, the secret of the cutless 
bearing, the elimination of expense of ma- 
chining, the many uses of cutless bearings 
and a list of pump manufacturers using 
the bearings. 


THE Norton Co., Worcester, Mass., in a 
40-page booklet, illustrates and describes 
“Alundum Safety Tile,” which is for stair 
treads, floors, ramps, elevator landings, 
entrances to public buildings or wherever 
a slip-proof, non-wearing surface is desired. 
illustrations and descriptions are given on 
materials and process of manufacture, its 
advantages, general characteristic of phys- 
ical properties, types and sizes and specifica- 
tions for the proper installation of alundum 
safety tile. Interesting illustrations are 
given of the actual use of this tile in build- 
ings, subways, stairs, floors, etc. 


THE FULTON FouNnpRY & MACHINE Ca, 
Cleveland, O., describes the Airedale clutch 
in a bulletin just issued. This clutch is 
made for services from 6 to 560 hp. in 
standard sizes, and is applicable for a wide 
range of machines in many kinds of indus- 
tries. The clutch will not “grab,” but picks 
up gently and is simple and ruggedly made. 


THE MERRILL Co., San Francisco, Cal., 
announces its new catalog, “Merco Proc- 
esses and Products.” Descriptions are 
given of the Merco precipitation processes 
and products and also some of the up-to- 
date results achieved by representative 
installations, as well as descriptions of the 
Crowe vacuum-zine shavings process, Mer- 
rill sluicing clarifying filter, Merco-Nord- 
strom plug valve, Merrillite and Merco 
methods for clarifying and precipitating 
cyanide solutions. 


THE PHILADELPHIA DRYING MACHINERY 
Co., Philadelphia, Pa., has recently issued 
a 4-page folder which describes the various 
type of “Hurricane” driers for chemicals, 
battery plates, pharmaceuticals, electrical 
porcelain, leather, tobacco, spark plugs, food 
products, etc. The truck tray drier is de- 
scribed as well as the storage battery plate 
drier, the tunnel truck driers, automatic 
conveyor type of drier, cabinet tray drier, 
continuous sectional conveyor drier and 
“Hurricane” automatic combination stick 
and apron tobacco drier. 


THe WELLMAN-SEAVER-MoRGAN Co., Cleve- 
land, O., has issued Bulletin 71 descriptive 
of the application of labor-saving machin- 
ery, particularly car dumpers, excavators, 
filling bridges and excavating bridges. It 
also describes the practical method of work- 
ing very low-grade ore, especially by the 
leaching process. 

THE COLORADO IRON Works Co. has issued 
Pamphlet 33, on “The Akins Flotation and 
Aeration Machine.” 


THE AMERICAN STEAM GavuGE & VALVE 
Mra. Co., of Boston, Mass., is distributing a 
folder describing its recording thermometer 
which has recently made its appearance on 
the market. This new product is actuated 
by different methods, depending on the pur- 
pose, and either saturated vapor expansion, 
inert gas or liquid is employed. It is in a 
109-in. moisture-proof case to record any 
temperature up to 1,000 deg. F. at any 
distance up to 200 ft. 


_THE UEHLING INSTRUMENT Co., Paterson, 
N. J., announces two new publications: 
Bulletin 220, on “Magnitude of the Power 
Plant’s Chimney Loss” and Bulletin 221, on 
“Relation Between CO, and Money Wasted 
Up the Chimney.” 

THE NASH ENGINEERING Co., South Nor- 
walk, Conn., calls attention to Bull. 18, on 

“The Jennings Hytor Vacuum Heating 
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Pump, Steam Turbine Driven,” for return 
line heating systems, drier exhaust 
paper mills and other vacuum work where 
liquid is handled with a gas. The booklet 
is printed in colors. 

THe Dorr Co., engineer, of New York, has 
— published an unusually attractive book - 
et entitled “Testing That Pays Dividends. 
It describes the laboratories and testing 
plant housed in the Westport mill at West- 

ort, Conn., and discloses the philosophy of 
nvestigation and research into industrial 
processes. Individuals or companies con- 
fronted with the problem of replacing old 
processes or developing new ones will find 
much of interest and profit in the bulletin, 
a copy of which will be sent on request. 

THe WuitTLock Cor Pipe Co., Hartford, 
Conn., in Bulletin 30, describes the Whit- 
lock all steel superheater, which represents 
a comparatively recent addition to the line 
of heat exchange apparatus manufactured 
by this company. 

THE THWING INSTRUMENT Co., Philadel- 
phia, Pa., in a recent bulletin, No. 10, illus- 
trates and describes Thwing thermo-elec- 
tric pyrometers, indicating and multiple-re- 
cording types. 





Coming Meetings 
and Events 


AMERICAN CHEMICAL Society wili hold its 
spring meeting at Birmingham, Ala., April 
4 to 7, 1922. 

AMERICAN ELECTROCHEMICAL Socigery will 
hold its ogrins Ct gy BH Baltimore, April 
27, 28 and 29, 1922. eadquarters will be 
at the Emerson Hotel. 


AMERICAN FOUNDRYMEN’S ASSOCIATION 
will hold its next convention and exhibit at 
Rochester, N. Y., Coree. the week of June 


AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its summer meeting at 
Niagara Falls, Canada, June 19 to 22. 
Headquarters will be at the Clifton Hotel. 


AMERICAN LEATHER CHEMISTS ASSOCIA- 
TION will hold its nineteenth annual meet- 
ing at Bigwin Inn, Bigwin Island, in the 
Lake of ays district, Ontario, Canada, 
on June 21, 22 and 23. 

AMERICAN OIL CHEMIsTs’ Society will 
hold its annual meeting at the Grunewald 
Hotel, New Orleans, La., May 8 and 9 

AMERICAN SOCIETY FOR STEEL TREATING 
will hold a sectional meeting at the Bu- 
reau of _ auditorium, Pittsburgh, Pa., 


on May and 26. The International 
Steel Ex ition and Convention of the so- 
ciety will be held in the General Motors 


Bldg., Detroit, Mich., Oct. 2 to 7. 


AMERICAN Socrgery For TESTING Ma- 
TERIALS will hold its twenty-fifth annual 
meeting June 26 to July 1, at Atlantic 
City, . J. Headquarters will be at the 
Chalfonte-Haddon ll Hotel. 

INTERNATIONAL UNION OF PURE AND AP- 
PLIED CHEMISTRY will hold a meeting at 
Lyons, France, June 27 to 30. 

IRON AND STEEL INSTITUTE (British) will 
hold its annual potas on May 4 5 
at the House of the Institution of Civil 
—_— Great George 8t., S. W., 1, Lon- 
on. 

NATIONAL ASSOCIATION OF PURCHASING 
AGENTs EXPposITION (the “Informashow”) 
will be held in connection with the seventh 
annual convention of the association at Ex- 
peemeen Park, Rochester, N. Y., May 15 
to , 

New JERSEY CHEMICAL Socrety will meet 
at Stetters Restaurant, 842 Broad St., New- 
ark, N. J., the third Monday of April, in- 
stead of the second Monday as usual. 


STamrorp CHEMICAL Socrerr, Stamford, 


day of each month, except June, July. 
August and September. 

TECHNICAL ASSOCIATION OF THE PULP _AND 
Paper INDUSTRY and the AMERICAN PULP 
AND PAPER ASSOCIATION will hold annual 
meetings at the Waldorf-Astoria, New York. 
the week of April 10. 


The following moctings are scheduled to 
be held in Rumford all, the Chemists 
Club, New York: April 21—Society of 





Chemical Industry (in charge), Ameri- 
can E emical Society, Sociéee de 
Chimie Industrielle, American Chemical 
Society, joint meeting; May 5—American 
Chemical Soci ig: May 12 
—Société de Chimie ustrielle (in charge), 
Chemical x. * Bh em 
ical Society, t meeting ; 19—Society 
of Chemi Industry, meeting: 
June $—American Chemical Society, regU- 


lar meeting. 


